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INTRODUCTION 


Surely it would be better to admit that men of the Asian cultures also helped to lay 
the foundations of mathematics and all the sciences in their medieval forms, and hence 
to set the stage for the decisive breakthrough which came about in the favourable 
social and economic milieu of the Renaissance. Surely it would be better to give 
more attention to the history and values of these non-European civilisations in actual 
fact no less exalted and inspiring than our own. Then let us give up that intellectual 
pride which boasts that *we are the people, and wisdom was born with us\ Let us 
take pride enough in the historical fact that modern science was born in Europe and 
only in Europe, but let us not claim thereby perpetual patent thereon. For what was 
born in the time of Galileo was a universal palladium, the salutary enlighten¬ 
ment of all men without distinction of race, colour, faith or homeland, wherein all can 
qualify and participate. Modern universal science, yes; Western science, no ! 

Joseph Needham, The Grand Titration. 


The present book is intended to be a part of the project on 
science in Indian history, on which we have been working. 
Before explaining the exact scope of the book specially as a 
preparation for the main project, it may be useful to have a 
few words on the relevance of the project itself. The main 
presuppositions of any such project, as explained by Professor 
Joseph Needham, are; “(1) that human social evolution has 
brought about a gradual increase in man^s knowledge of Nature 
and control of the external world, (2) that this science is an 
ultimate value and with its applications forms today a unity 
into which the comparable contributions of different civilisa¬ 
tions (not isolated from each other as incompatible and 
mutually incomprehensible organisms) all have flowed and 
flow as rivers to the sea, (3) that along with this progressive 
process human society is moving towards forms of ever greater 
unity, complexity and organisation.”^ Such presuppositions 
are, however, not acceptable to all, specially to those who are 
inclined to look at science as an essentially European phenome- 

1- J. T^eedham., Science and Civilisation in China, Cambridge 1954—. Vol. 4 
(1962) p. xxxi. 


?!HxLxrLxmlmxLL 



IV 


Introduction 


non. We reiay^ therefore, begin with a brief examination of 
their position. 

With the first foreshadowing of modern science in Europe 
in the sixteenth century, there also grew the tendency of wor¬ 
king backward and trace the beginnings of scientific thought 
to the achievements of Mediterranean antiquity. This direct 
linking of modern science with the ancient Greek tradition is 
increasingly utilised by a flourishing literature in the cause of 
a rather simplified understanding of the history of global 
science. 

The story, we are told, began with some kind of Greek 
“miracle” resulting in the dawn of science. Not that the facts 
of the older civilisations—of Egypt and Mesopotamia, and, in 
recent years, also of the Indus—are denied. But these are 
mentioned cursorily and mainly for the purpose of showing 
why there could be no real science before the Greeks. As 
Arnold Reymond^ says, “Compared to the empirical and 
fragmentary knowledge which the peoples of the East had 
laboriously gathered together during long centuries, Greek 
science constitutes a veritable miracle.” 

After an exciting career of about seven hundred years in 
Greece, Alexandria and the Greco-Roman world, science is 
said to have suffered an eclipse, resulting in the darkness of the 
middle ages. The darkness prevailed over a thousand years. 
Then there was the illumination of Renaissance Europe, when 
the old Greek tradition was taken up again and conditions 
were created for the rise of modern science, with an ever- 
increasing rate of progress since then. 

This, in brief, is supposed to be the history of science. 
What is true in it is, of course, often emphasised. What is 
fallacious about it is discussed only by a minority of conscien¬ 
tious scholars. The fallacy in short lies in the tacit equation of 
global science with science in European history. We have the 

2. A. Reymond, Science in Greco-Roman Antiquity. Quoted by B. Farring¬ 
ton, Greek Science, Pelican 1^63, p. 16. 
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scope here to discuss it mainly in so far as it has a bearing on 
the need of understanding the contributions of the Asian coun¬ 
tries to the mainstream of science, which are usually ignored 
or at best desultorily mentioned. 

That such an understanding of the history of science is not 
sufficiently scientific becomes obvious when we consider only 
one point. Even for the restricted purpose of understanding 
scientific developments in Europe, it is essential to take note of 
the contributions of the Asian countries. Let us see why. 

To begin with, there is something apparently odd about 
the story as usually told. If the Greek tradition had so much 
to bequeath to modern science, how was it that among the 
Greeks and Romans themselves it suffered a creeping paralysis ? 
The question becomes all the more perplexing when we 
remember that the essential intellectual tools for the making of 
modern science were worked out by the Greeks long before 
Galen who died in A. D. 199. As Farrington® sums up : 
“Before the end of the third century B.G. Theophrastus, Strato, 
Herophilus and Erasistratus, Ctesibius and Archimedes had 
done their work. In the Lyceum and the Museum the pro¬ 
secution of research had reached a high degree of efficiency. 
The capacity to organise knowledge logically was great. The 
range of positive information was impressive, the rate of its 
acquisition more impressive still. The theory of experiment 
had been grasped. Applications of science to various ingenius 
mechanisms were not lacking. It was not then only with 
Ptolemy and Galen that the ancients stood on the threshold of 
the modern world. By that late date they had already been 
loitering on the threshold for four hundred years. They had 
indeed demonstrated conclusively their inability to cross it.” 

Why, then, was this inability ? We shall quote Farrington 
again, who has answered the question in his masterly survey of 
Greek Science : “The failure was a social one and the remedy 
lay in public policies that were beyond the grasp of the age. 
The ancients rigorously organised the logical aspects of science, 

3. B. Farrington, Greek Science, Pelican 1963, p. 302. 
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lifted them out of the body of technical activity in which they 
had grown or in which they should have found their applica¬ 
tion, and set them apart from the world of practice and above 
it. This mischievous separation of the logic from the practice 
of science was the result of the universal cleavage of society 
into freeman and slave. This was not good either for practice 
or for theory. As Francis Bacon put it, if you make a vestal 
virgin of science you must not expect her to bear fruit.”* 

When the muscles of the slaves were the only recognised 
source of power, science became increasingly irrelevant as a 
means of transforming the conditions of life. It became a 
relaxation and a pastime for a handful of social parasites. Cut 
off from the actual process of interrogating nature, the tools 
and implements for which were left exclusively to the slaves with 
no social status at all, science ceased to be a knowledge of 
nature and a power over it. Such was the blind alley into 
which science was pushed in the Greco-Roman world. Noth¬ 
ing short of a social revolution could rescue it. Between A.D. 
400 and 800 the revolution took place, though as the work of 
the northern barbarians. “Even if in the end,” says Engels, 
“we find almost the same main classes as in the beginning, 
still, the people who constituted these classes had changed. 
The ancient slavery had disappeared; gone were also the 
beggared poor freemen, who had despised work as slavish. 
Between the Roman colonus and the new serf there had been 
the free Frankish peasant. The ^useless reminiscences and 
vain strife’ of doomed Romanism were dead and buried. The 
social classes of the ninth century had taken shape not in the 
bog of a declining civilisation, but in the travail of a new.”® 

It is not the place for us to go into the detail of the transi¬ 
tion from slavery to feudalism, or, what is more important for 
the history of modern science, from feudalism to capitalism. 
But it is of material importance to note the slow operation of 
historical process that allowed the intellectual movements of the 

4. Ibid, p. 303. 

5. F. Engels, The Origin of the Family, Private Property and the State, Moscow 
1932,pp. 253-54. 
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Middle Ages to bring modern science into being in the Euro¬ 
pean cultural area. The most important clue to this is to be 
sought in the series of technological innovations witnessed by 
Europe roughly from the ninth century, which gradually 
transformed the economic basis of society. Quoting an inven¬ 
tory of these (from the IXth century harness of the saddle-horse 
down to the XVth century printing) prepared by Des Noettes, 
Farrington observes, “In another of his writings, a masterpiece 
of research and of historical analysis, Des Noettes discusses the 
social consequences of this series of inventions. He is not wrong 
when he insists that ‘by fundamentally transforming the means 
of production they fundamentally transformed the social orga¬ 
nism’. Nor is his conclusion lessened in importance when we 
understand that one of the transfoi rnations of the social orga¬ 
nism involved was the disappearance of the last vestige of 
slavery and the possibility of undertaking immense construc¬ 
tional works with free labour—works of a kind which had 
normally bten performed in antiquity by the forced labour of 
slaves. This implied an immense improvement in the cons¬ 
ciousness of the modern world over the ancient.”® 

It was with this improved consciousness that Renaissance 
Europe looked back at Greek science and tried to understand 
its message, which was lost to the Greco-Roman world itself. 
“Graeco-Roman science was good seed, but it could not grow 
on the stony ground of ancient slave society. The technical 
revolution of the Middle Ages was necessary to prepare the soil 
of Western Europe to receive the seed and the technical device 
of printing was necessary to multiply and broadcast the seed 
before the ancient wisdom could raise a wholesome crop.”’ 

We shall presently return to the question of these technolo¬ 
gical innovations. Before that, let us try to be clearer about 
the nature of the inheritance of Greek science by modern 
Europe. J. D. Bernal warns us against a naive understanding 
of it : 

6. B. Farrington, op. cit., pp. 306-7. 

7. Wid, pp. 307-B. 
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“It would be a mistake, natural enough in the time of 
the Renaissance but unpardonable now, to assume that all that 
happened then was the taking up again of classical culture 
where it left off, or even where it was at its best. What 
happened was something different and far more important. 
The civilisations that took over the classical heritage of science had a 
hard task to prevent themselves from being stifled by it... There was 
still, however, the vast store of knowledge to be found in books 
available to any with the desire or skill to read them. The 
Syrians and Arabs, and after them the medieval schoolmen and 
the humanists of the Renaissance, had to trace that store step 
by step back to its Greek originals...That they managed to 
absorb and transform it at all was by virtue of their own vigo¬ 
rous cultural developments. The very rediscovery of the works 
of the Ancients was the effect, far more than the cause, of the 
spurts of intellectual activity that characterised the beginning 
of Islamic science in the ninth century, of medieval science in 
the twelfth, and of Renaissance .science in the fifteenth century. 

'‘...Late classical culture was limited both socially and 
geographically. Socially it had become an almost exclusively 
upper-class preserve and was consequently abstract and literary, 
for ingrained intellectual snobbery had barred the learned from 
access to the enormous wealth of practical knowledge that was 
locked in the traditions of almost illiterate craftsmen. One of 
the greatest achievements of the new movement which 
culminated in the Renaissance was to raise the dignity of the 
crafts and to break down the barriers between them and the 
learned world. 

“The geographical range of classical culture had largely 
been limited to the countries of the Mediterranean and the 
Near East. Its very completeness formed a barrier to the use 
of the common stock of techniques and ideas of the other 
ancient cultures of India and China. With the breakdown of 
the Roman Empire the way was open to much wider exchange 
and influence.”® 

8. J. D. Bernal, Science in Histcry, Pelican 1965, pp. 266-7. Emphasis 
added. Cf. also p, 248. 
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We are now nearing the point we have been trying to make. 
The point is that even for the Limited purpose of understanding 
the history of science in Western Europe, it is not enough to 
rely exclusively on information of European cultural area. The 
enormous importance of the contributions of Central and West¬ 
ern Asia to the first foreshadowing of modern science in 
Europe is now being increasingly realised, though a good deal 
of more research remains to be done on the subject. But let us 
leave that point for the present. Let us concentrate instead only 
on the technological innovations of the Middle Ages, without 
which, as we have just seen, the new enthusiasm for the Greek 
heritage of Renaissance Europe cannot be understood. How 
are we to understand these technological innovations ? Joseph 
Needham has boldly answered the question : 

ofn case after case it can be shown with overwhelming 
probability that the fundamental discoveries and inventions 
made in China were transmitted to Europe, for example, 
magnetic science, equatorial celestial coordinates and the equa¬ 
torial mounting of observational astronomical instruments, 
quantitative cartography, the technology of cast iron, essential 
components of the rcciprocrating steam-engine such as the 
double-acting principle and the standard interconversion of 
rotary and longitudinal motion, the mechanical clock, the boot 
stirrup and the efficient equine harnesses, to say nothing of 
gunpowder and all that followed thereform. These many 
diverse discoveries and inventions had eaith-shaking effects in 
Europe, but in China the social order of bureaucratic feuda¬ 
lism was very little disturbed by them.”^ 

The importance of the last point mentioned by Needham is 
surely not to be overlooked. It is connected, as he elsewhere 
says, with “what I believe is one of the greatest problems in 
the history of culture and civilisation—namely the great prob¬ 
lem of why modern science and technology developed in 
Europe and not in Asia.”^® For the historian of science in 

9. J. Needham, “Science and Society in East and West”, in The Science 
of Science, Pelican 1966, p. 183. 

10. J. Needham, The Grand Titration, London 1969, p. 154. 
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India there is no escape from the problem. One of the ques¬ 
tions he is obliged to face is what inhibited the development of 
modern science in India, in spite of its brilliant early promise 
For the present, what we are trying to understand, however, 
is a different question. How are we to understand the emer¬ 
gence of modern science in Europe, or, more specifically, the 
technological stimulants required by it ? Here is how Needham 
sums up the results of his research ; “The more you know about 
Chinese technology in the medieval period, the more you 
realise that, not only in the case of certain things very well- 
known, such as the inveniion of gunpowder, the invention of 
paper, printing, and the magnetic compass, but in many other 
cases, inventions and technolog’cal discoveries were made in 
China which changed the course of Western civilisation, and 
indeed that of the whole world. 

We may be yet far from a thorough and systematic explora¬ 
tion of the other important cultural areas of Asia—notably 
India and Central and Western Asia. But we have before us 
the stupendous volumes of Joseph Needham’s Science and Civili¬ 
sation in China, and we are expecting from him more volumes 
of the work.^® Enough is contained in these to be considered 
as the most massive verdict on the facile claim that science is 
an essentially European phenomenon. One man has indeed 
exploded the myth nourished by generations. 

It is mainly on the strength of the results reached in this 
great work that J.D. Bernal has come out with the following 

11. J.D. Bernal mentions in this connection a possibility which is favoured 

by some contemporary Indian historians : “In the East, once the 
earlier stimulus to economic progress failed, the intellectual stimulus 
also vanished. Both miaht have revived later, but by the time they 
showed signs of this, as in India under the Moguls, their development 
was cut short by the superior commercial and military achievements 
of early European capitalism.” Scienci in History, p. 284. 

12. Needham, Ths Grand'Titration, ed. 154. 

13. “I have just turned 81, and although eleven volumes of the ^CC series 
are already out, there are nine more to be finalised and issued before 
everything planned is completed”; Joseph Needham, personal commu- 
nicatio‘Wated Dec. 13, 1981. 
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observation on the main point we have been trying to discuss : 
“The technical advances of the Middle Ages were made possi¬ 
ble by the exploitation and development of inventions and 
discoveries which, taken together, were to give Europeans 
greater powers of controlling and ultimately of understanding 
the world than they could get from the classical heritage. 
Significantly, the major inventions... were not themselves 
developed' in feudal Europe. All seem to have come from the 
East, and most of them ultimately from China...Already 
enough is known to show that the whole concept of the superior¬ 
ity of Western Christian civilisation is one based on an arrogant 
ignorance of the rest of the world.”^* 

“^‘Arrogant ignorance” is an exasperated expression indeed. 
But it is hitting the nail on the head and hitting it hard. The 
old prejudice that science cannot but be an essentially Euro¬ 
pean phenomenon sometimes goes to the extent of flouting 
obvious facts. Reviewing^® the papers of a Symposium held 
in Delhi in November 1950 on History of Sciences in South Asia, 
Needham quotes Filliozat for a rather glaring example of this. 

We quote Filliozat over again : “The greatest historians of 
science have not always escaped from the inconvenience of 
knowing only one side of the matter. Paul Tannery, so famous 
for his studies on ancient mathematics, is an example. We 
know that the trigonometric sine is not mentioned by Greek 
mathematicians and astronomers, that it was used in India from 
the Gupta period onwards (third century A. D.), that the 
Surya-siddhanta (fourth or fifth century A. D.) gives a table of 
sines, that the Arab astronomers knew them from their Indian 
contacts and passed them on to Europe in the twelfth century 
A. D., when the work of al-Battani was translated into Latin. 
The only conclusion possible is that the use of sines was an 
Indian development and not a Greek one. But Tannery, 
persuaded that the Indians could not have made any mathe¬ 
matical inventions, preferred to assume that the sine was a 
Greek idea not adopted by Hipparchus, who gave only a table 

kt. J. D. Bernal, op. cit., p. 311. Emphasis added. 

15. J. Needham in Nature, Vol. 168, pp. 64 ff. 
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of chords. For Tannery, the fact that the Indians knew of 
sines was sufficient proof that they must have heard about them 
from the Greeks. 

“If this is the way we are to argue, there was never 
any science other than the Greek science, and the question 
whether science has any origins other than the Greek 
‘miracle’ is solved in advance. Only a profound study of Indian 
scientific developments in parallel with those which took place 
elsewhere about the same times can reveal the degree of origi¬ 
nality of that science, and hence enable us to understand the 
role which India played in the history of the growth of man’s 
knowledge of nature.”'® 

It is not difficult to mention other examples. Amazed by 
the discussion of the preparation of alkalies in the Susruta- 
samhita, the eminent chemist and historian of chemistry M. 
Berthelot suggested that this portion of the Susnita could only 
be a later interpolation inserted into the text after the Indians 
had contact with European chemists. He had no patience for 
some elementary chronological considerations which make such 
a claim palpably absurd and to which P. C. Ray draws our 
attention."' 

More examples are perhaps not necessary. But this ten¬ 
dency to flout or ignore facts in defence of the idea of science 
being a monopoly of the Europeans cannot but lead to the 
suspicion of racialism, howsoever disguished and even uncons¬ 
cious it may be. In recent years it is passionately argued by 
some Asian scholars that the whole concept is used for inducing 
submissiveness among the Asians to the scientifically and tech¬ 
nologically superior Western races, f.^. for colonial domination 
and colonial exploitation. “The political purpose behind this 
was to create a sense of inferiority amongst Asians and use 
science and technology as an instrument both of intellectual 


16. J. Filliozat, The Classical Doctrine of Indian Medicinej Delhi 1964, pp. 
xix-xx. We have quoted the passage as translated by Needham. 

17. See p. 360 of the present volume. 
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domination as well as exploitation.Significantly^ before 
Europe entered the career of colonial expansion, there was no 
such zeal to deny or undermine Indian contribution to the 
mainstream of science. Here is what a Spanish Muslim scholar 
wrote in A, D. 1068 : “Among the nations, during the course 
of centuries and throughout the passage of time, India was 
known as the mine of wisdom and the fountainhead of justice 
and good government and the Indians were credited with 
excellent intellects, exalted ideas, universal maxims, rare 
inventions and wonderful talents ...They have studied arith¬ 
metic and geometry. They have also acquired copious and 
abundant knowledge of the movements of the stars, the secrets 
of the celestial sphere and all other kinds of mathematical 
sciences. Moreover, of all the peoples they are the most 
learned in the science of medicine and thoroughly informed 
about the properties of drugs, the nature of composite elements 
and peculiarities of the existing things.If, in view of the 
complexities of Indian history we are being increasingly aware 
of, such an observation of about a thousand years back appears 
today to be rather naive, it is also refreshing if for no other 
reason than the complete absence of racialism—conscious or 
unconscious. 

The view of science being a monopoly of Western Europe 
has other undesirable consequences. It serves the forces of 
conservatism within the Asian countries,^® which, in defence of 

18. A. Rahman, Introduction to Science and Technology in Medieval India : 
d Bibliography of Source Material in Sanskrit, Arabic and Persian (under 
publication). 1 have also before me the manuscript of A. Rahman’s 
Intellectual Colonisation : Science and Technology in East West Relations, 
where the same point is more vigorously argued. 

19. Abu’l-Qasim Sa'id bin ‘Abdur-Rahman bin Muhammad bin Sa'id 
al-Andalusi’s comments on India in Tabaqdt al~Umam (Categories of 
JVations), A.D. 1068/450 A.H. Quoted by M. Saber Khan, “India in 
Hispano-.Arabic Literature : An Eleventh Century Hispano-Arabic 
Source for Ancient Indian Sciences and Culture”, in Studies in the 
Foreign Relations of India (Professor H. K. Sherwani Felicitation 
Volume), Hyderabad 1975, p. 359. 

20. See S. Nurul Hasan, Introduction to Ibn Sina ; His Life and Contributions 
by S. M. Ibrahim, New Delhi 1981. 
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Stagnation and status quo^ prefer to cut off Asian culture 
from the mainstream of global science. This makes it con¬ 
venient to project the irrational religious-mystical trends of the 
past as representing the quintessence of Asian culture. In 
India at any rate we are painfully aware of where this leads to. 
In its cruder form, it debauches people’s minds by accustoming 
them to ignore science in favour of obscurantism, which is 
required for caste hatred and communalism sanctifying 
malevolence and murder. In its sophisticated form, it inflates 
our ego and wants us to be convinced that, compared to the 
inferior ideal of science and rationalism, Indian sages discover¬ 
ed the secret of some mysterious supra-scientific knowledge. 
S. Radhakrishnan, for example, goes to the extent of regretting 
the modern fascination for science and rationalism : “The 
Western mind lays great stress on science, logic and humanism. 
Hindu thinkers as a class hold with great conviction that we 
possess a power more interior than intellect by which we 
become aware of the real in its intimate individuality...Intuitive 
realisation is the means to salvation...‘He who knows that 
supreme brahman becomes that brahman itself’...While the domi¬ 
nant feature of Eastern thought is its insistence on creative 
intuition, the Western systems are generally characterised by a 
greater adherence to critical intelligence...From the Socratic 
insistence on the concept to Russell’s mathematical logic, the 
history of Western thought has been a supreme illustration of 
the primacy of the logical. Rationalism is deep in our bones, 
and we feel secure about scientific knowledge and sceptical 
about religious faith.Perhaps the only point of any histori¬ 
cal significance about this breath-taking generalisation is that 
only one among the many philosophical trends in India, namely 
Vedanta, was keen on denying logic and rationalism in order 
to make room for an abject faith in the scriptures, declaring 
the scriptures as the repositories of direct spiritual 
realisation, and all this as sharply contrasted with other 

21. S. Radhakrishnan, Idealist View of Life (Hibbert Lectures 1929), 
London 1937, pp. 127-33. 
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philosophical trends strongly defending logic and rationalism .22 
That the philosophical trend glorified by Radhakrishnan 
received strong support of the Indian law-makers is a pointer 
not only to its immense prestige among the Indian elites but 
also to its social function, for obviously enough the law makers 
would not boost a philosophy that did not serve their main 
purpose and the main purpose of the law-makers was the 
defence of the caste-structure of society.22 Nevertheless, because 
of the inflated importance attached to this philosophical trend 
by scholars like Radhakrishnan and others, considerable 
confusion is created even among our working scientists, some 
of whom—with admirable scientific skill in their professional 
life—are inclined to nourish obscurantist views as their private 
convictions, perhaps under the delusion that this is the way 
of seeking sanction of the national heritage. Hence are the 
well-known cases of ‘^‘split personality” of our scientists. 2 ^ This, 
to say the least, is undesirable and self-defeating. However 
patriotic it may seem, it does create an impediment in the way 
of the formation of the scientific attitude, without which the 
present socio-economic set-up can never be radically changed. 

But the generalised claim that Indian culture is essentially 
spiritual is as much a myth as the one with which it is in open 
collusion, namely that science is something essentially European. 
We have to scrap both and the right way of doing it is to work 
for the reconstruction of the origin and development of science 
and scientific thought in Indian history, as Needham has done 
in the case of Chinese history. This does not surely mean that 
we are equipped today to achieve comparable results. What 
it means is that the work must have priority while we think of 
the areas of our research. It is important not only for a better 

22. D. ChattopadhyayajtKAa* is Living and What is Dead in Indian Philosophy, 
New Delhi 1976, ch. I. 

23. Ibid. ch. 5. 

24. D. Chattopadhyaya, “In Defence of the Marxist Impact” in Impact of 

Marxism in Indian Life and Literature, 371f. 
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understanding of our own cultural heritage but also for correct¬ 
ing the prevailing imbalance in the story of global science. And 
the work itself, as Needham observed, ‘-'remains enthralling. 

The work is not easily done. It is necessary for the purpose 
to seek answers to a considerable number of questions. What did 
India contribute to the general fund of science and scientific 
thought specially in the ancient and medieval periods ? What 
were the special areas of these contributions and how are we 
to account for the importance attached to these ? How in 
different ages did science respond—or was prevented from res¬ 
ponding—^to the technological experience and the store of 
empirical knowledge locked up in the craft-lores ? How 
was the literary tradition in science related to the folk 
tradition, which, as is evident, for example, in the case 
of medicine, has always been very strong in India ? What was 
the nature of interaction between science and other dimensions 
of Indian culture, like religion, philosophy and jurisprudence ? 
What was the nature of scientific exchange of India with other 
countries—with China and Tibet, with Central and Western 
Asia, with Greece and Rome, and in the still earlier period 
with Egypt and Mesopotamia ? What role did foreign trade 
and commerce play in this interchange ? Above all, how was 
science related to society in the different stages of Indian 
history ? How far, in this relation, we are to seek clues to the 
periods of outbursts in scientific activities alternating with 
periods of stagnation and decay ? Lastly, what were the inhibi¬ 
ting factors that prevented the rise of modern science in India 
in spite of its early promise and prolonged continuity 

25. J, Needham in Nature, Vol. 168. pp. 64fT. 

26. Continuation of the tradition of astronomy specially amon^ the 
scientists of Kerala may be mentioned here as an example. K. V. 
Sarma of Hoshiarpur, to whom we are indebted for a good deal of 
work on the subject, writes (in a personal communication dated 6.1.82 
to my friend and collaborator Sri Ramkrlshna Bhattacharya) : “To be 
sure, there has been steady and rather reverential ‘continuity’ in astro¬ 
nomical science [after Bhaskara II] but streaks of‘progress’ through a 
rationalistic questioning mind had been there, as evidenced by works 
like Rasi-gola-sphuta-niti of Madhava of the 14th century, Jyotirmimamsa 
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Evidently enough^ it is desirable to have a team of histo¬ 
rians, scientists, philologists, philosophers and specialists in 
other branches to tackle such a wide range of questions. There 
is today some talk in the country of forming such a team. In 
the meanwhile, something remains to be done. We have to 
consolidate the results already reached by the earlier genera¬ 
tions of scholars. This brings us to the main scope of the 
present book. 

It is true that compared to the tons of books written on 
Indian metaphysics, religion and mysticism, there has been a 
sad neglect of what B. N. Seal-’’ called “the work of construct¬ 
ing scientific concepts and methods in the investigation of 
physical phenomena”. But this does not mean that we have 
to start today from mere scratch. Though in a minority, some 
of the scholars—both Eastern and Western—went against the 
stream and took an absorbing interest in the scientific activi¬ 
ties in India. The tradition they respresent is not to be slight¬ 
ed, They include the early visiting scientists like I-Tsiiig 
(whose medical background is sometimes overshadowed by his 
image of being a Buddhist monk) and al-Bliuni, whose vision 
of science as an international endeavour led him not only to 
make Indian works on astronomy available in Arabic transla¬ 
tion but also to make Greek works on science available to the 
Indians translated into Indian language, i.e. Sanskrit. 

of Nilakantha (born 1444) and Ganitayuktayah, being short rationales 
of mathematics and astronomy by several astronomers of Kerala. 
But, even 1 am at a loss to visualise realistically how they made this 
progress. The possible explanation could be the nature of Indian 
tradition of throwing away, i.e., not keeping, the record of the inter¬ 
mediate steps and arguments of derivation, once the resultant formulae 
have been reached—a tradition in distinct contrast of the Western 
tradition from early periods.” 

27. B. N. Seal, Positive Sciences of the Ancient Hindus, reprint Delhi 1958, p.iv. 

28. In the Introduction to G/iMraat or Karana Tilaka (A Handbook 

of Astronomy by Bijayanand [sic] of Benaras), Translated from 
Original into Arabic...by...al-Biruai [prepared for publication by 
N. A. Baloch], Sind (Pakistan), Institute of Sindhology, 1973, are 
mentioned the following books translated into Sanskrit by al-Biruni : 
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They include some of the profotindest scholars of the eight¬ 
eenth, nineteenth and twentieth centuries doing a great deal of 
pioneering work—searching for the manuscripts, settling their 
reading, interpreting their science potentials and trying to 
solve the most difficult chronological questions. The contem¬ 
porary historian of science in India cannot but depend on 
their work. But their contributions remain buried often in the 
brittle pages of rare journals, often in books gone long out of 
print, and thus becoming increasingly inaccessible to us. An 
attempt is made in this book to recover and present some of 
these with the awareness of the requirements of our contempo¬ 
rary historians, scientists and philosophers. 

It remains for us to add only one point. The purpose 
of the present book is not to be misunderstood. Admirable 
though the contributions of the pioneers are, indispensable 
though these may be for the contemporary historians of science 
in India, the presentation of these in the form of a convenient 
handbook can in no way be claimed as an adequate account 
of science in Indian history. As is perhaps evident from some 
of the questions just mentioned, science in Indian history is an 
enormously complicated subject and is surely not to be confused 
with some kind of a catalogue of the prominent achievements 
of Indian scientists. We have, for example, in the present 
collection, the model of such a catalogue as prepared by Th. 
Stcherbatsky in 1923. In spite of perhaps what is inevitable, 
namely that some of his observations are in need of correction 

a) Elements of Euclid (No. 30) 

b) Almagest of Vtolemy (No. 31) 

c) Book on ^strobale by al-Biiuni (No. 32) 

d) Key to the Science of Astronomy by al-Biruni (No. 8). 

It seems however that these translations were not preserved, because 
from the Rekhaganitam of Jagannatha we learn that under the direction 
ofjayasimha II (of Jaipur, ruled A.D. 1699-1743) Ptolemy’s Almagest 
(Majisti) 2 ind the Elements of Euclid(from the Arabic versions of al-Tusi) 
were translated again into Sanskrit : see S. N. Sen, A Bibliography of 
Sanskrit Works on Astronomy and Mathematics, New Delhi i 966, pp 89-90. 
Incidentally, as a reminder to the norm of internationalism in science, 
it may be mentioned here that Jagannatha’s Siddhantasarnraj repeatedly 
refers to the work of Ulugh Beg of Samarkand. 
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in the light of later researches, the usefulness of such a catalogue 
when it was prepared is not to be undermined. It was then 
some kind of a novelty and it was in response to a necessity 
then keenly felt. We can judge this from what Stcherbatsky 
said only a few years before (1916). “The Indian thought on 
the whole still remained enveloped in the mist of oriental 
fantasy and the orderly forms of its consistent logical theories 
were hidden from the keen sight of the historians of philosophy 
owing first to the inadequacy of the material available to them 
and second to the lack of any systematic methods for its scienti¬ 
fic study. Besides this stage of scientific knowledge, there could 
be discerned, in the wider circles of reading public, a morbid 
interest in Indian philosophy caused by the hazy state of our 
know’edge of the subject and the various fables of supernatural 
powers rampant therein.”^* It was in such a situation that 
Stcherbatsky wanted his readers to meet the logicians and the 
atomists, the astronomers and the mathematicians, the physi¬ 
cians and the chemists, the technicians and the engineers of 
ancient India. A mere list of them and of some of their achieve¬ 
ments could be and were indeed of much significance for the 
earlier stage of historical research, though the fact is that many 
earlier conclusions have been rejected and corrected. 

We have no doubt outgrown this stage. This is not merely 
because the different areas of scientific activities in India are 
more intensively explored and still being explored, though 
only by a minority of scholars. It is more particularly because 
of the profound change in the scientific historiography of science 
that has in the meanwhile taken place. But basically the same 
model of catalogue-making without any reference to the social 
and economic factors sometimes persists, as is evidenced by 
Binoy Kumar Sarkar’s Hindu Achievements in Exact Sciences (1918) 
and the much more enlarged version of practically the same 
model in A Brief History of Science in India (1971) edited by 
D. M. Bose, S. N. Sen and B. V. Subbarayappa. 

29. Th. Stcherbatsky, Introduction to the Russian translation of Dharma- 
kirti’s Santanantara-siddhi. Petrograd 1916. See Papers of Stcherbatsky, 
Calcutta 1969, p. 73. 
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Its Other limitations apart, the model of catalogue-making 
remains exposed to a number of risks. The most serious of 
these seems to be that it may encourage the tendency to look 
at science as some kind of an autonomous discipline without 
being basically influenced by society. That is not helpful for 
understanding science either in Europe or in Asia. Let us 
end by quoting Joseph Needham. The present book being 
basically an anthology, the following long extract from his 
writing may as well be cosidered his contribution to the 
scientific historiography of science : 

‘Tn recent decades much interest has been aroused in the 
history of science and technology in the great non-European 
civilisations, specially China and India, interest, that is, on 
the part of scientists, engineers, philosophers, and Orientalists, 
but not, on the whole, among historians. Why, one may ask, 
has the history of Chinese and Indian science been unpopular 
among them ? Lark of the necessary linguistic and cultural 
tools for approaching the original sources has naturally been an 
inhibition, and of course if one is primarily attracted by +18th 
and q-19th century science European developments will mono¬ 
polise one’s interest. But I believe there is a deeper reason. 

“■‘The study of great civilisations in which modern science 
and technology did not spontaneously develop obviously tends 
to raise the causal problem of how modern science did come 
into being at the European end of the Old World, and it does 
so in acute form. Indeed, the more brilliant the achievements 
of the ancient and medieval Asian civilisations turn out to have 
been the more discomforting the problem becomes. During 
the past thirty years historians of science in. Western countries 
have tended to reject the sociological theories of the origin of 
modern science which had a considerable innings earlier in this 
century. The forms in which such hypotheses had then been 
presented were doubtless relatively crude, but that was surely 
no reason why they should not have been refined. Perhaps also 
the hypotheses themselves were felt to be too unsettling for a 
period during which the history of science was establishing 
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itself as a factual academic discipline. Most historians have 
been prepared to see science having an influence on society, 
but not to admit that society influenced science, and they have 
liked to think of the progress of science solely in terms of the 
internal or autonomous filiation of ideas, theories, mental or 
mathematical techniques, and practical discoveries, handed on 
like torches from one great man to another. They have been 
essentially ‘internalists’ or ‘autonomists’. In other words, ‘there 
was a man sent from God, whose name was...’ Kepler. 

“The study of other civilisations therefore places traditional 
historical thought in a serious intellectual difficulty. For the 
most obvious and necessary kind of explanation which it 
demands is one which would demonstrate the fundamental 
differences in social and economic structure and mutability 
between Europe on the one hand and the great Asian civilisa¬ 
tions on the other, differences which would account not only 
for the development of modern science in Europe alone, but 
also of capitalism in Europe alone, together with its typical 
accompaniments of protestantism, nationalism, etc., not 
paralleled in any other part of the globe. Such explanations 
are, I believe, capable of much refinement. They must in no 
way neglect the importance of a multitude of factors in the 
realm of ideas-—language and logic, religion and philosophy, 
theology, music, humanitarianism, attitudes to time and 
change—but they will be most deeply concerned with the 
analysis of the society in question, its patterns, its urges, its 
needs, its transformations. On the internalist or autonomist 
view such explanations are unwelcome. Those who hold it 
therefore instinctively disl ke the study of the other great 
civilisations. 

“But if you reject the validity or even the relevance of 
sociological accounts of the ‘scientific revolution’ of the late 
Renaissance, which brought modern science into being, if you 
renounce them as too revolutionary for that revolution, and if 
at the same time you wish to explain why Europeans were able 
to do what Chinese and Indians were not, then you are driven 
back upon an inescapable dilemma. One of its horns is called 
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pure chance, the other is racialism however disguised. To 
attribute the origin of modern science entirely to chance is to 
declare the bankruptcy of history as a form of enlightenment 
of the human mind. To dwell upon geography and harp upon 
climate as chance factors will not save the situation, for it 
brings you straight into the question of city-states, maritime 
commerce, agriculture and the like, concrete factors with 
which autonomism declines to have anything to do. The 
‘Greek miracle’, like the scientific revolution itself, is then 
doomed to remain miraculous. But what is the alternative to 
chance ? Only the doctrine that one particular group of peo¬ 
ples, in this case the European ‘race’, possessed some intrinsic 
superiority to all other groups of peoples. Against the scientific 
study of human races, physical anthropology, comparative 
haematology, and the like, there can of course be no objection, 
but the doctrine of European superiority is racialism in the 
political sense and has nothing in common with science. For 
the European autonomist, I fear, ‘we are the people, and 
wisdom was born with us’. However, since racialism (at least 
in its explicit forms) is neither intellectually respectable nor 
internationally acceptable, the autonomists are in a quandary 
which may be expected to become more obvious as time goes 
on. I confidently anticipate therefore a great revival of interest 
in the relations of science and society during the crucial Euro¬ 
pean centuries, as well as a study ever more intense of the 
social structures of all the civilisations, and the delineation of 
how they differed in glory, one from another. 

“In sum, I believe that the analysable differences in social 
and economic pattern between China and Western Europe will 
in the end illuminate, as far as anything can ever throw light 
on it, both the earlier predominance of Chinese science and 
technology and also the later rise of modern science in Europe 
alone.”®'’ 


30. J. Needham in The Science of Science, Pelican 1966, pp. 184-87. 
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Excepting for typographical and other allied changes and 
excepting also for occasional shortening of some of the studies 
mainly for the purpose of avoiding repetitions, the present 
reprints are intended to be verbatim. Though the earlier 
practice was to use Devanagari script for the Sanskrit quota¬ 
tions, in the present reprint these are uniformly transliterated 
into Roman script according to the internationally accepted 
principles. The attempt to avoid repetitions necessitated 
considerable shortening of some of the studies. In a few cases, 
specially where the original study does not have a suitable title, 
liberty has been taken to suggest one. 

Evidently enough, there exist a number of significant studies 
in the same subject and the selection of only one among these 
is liable to be more or less arbitrary. Still, an attempt is made 
to select specially those that are likely to be most convenient 
for the researchers today. 

We give below a full list of the sources from which the 
studies for the present volume are taken, with grateful acknow¬ 
ledgement to the original publishers : 


1. Th. Stcherbatsky, “Scientific Achievements of Ancient 
India”. Report on the work of the Russian Academy of 
Sciences for the year 1923, compiled by S. F. Ol’denberg and 
read at the meeting of the Academy held on February 2, 1924. 
Leningrad 1924, pp. 1-25. First English translation published 
in Indian Studies : Past & Present, Vol. x No. 4, pp. 315-31. 

2. H. Jacobi, “Atomic Theory in Indian Thought”. 
Encyclopaedia of Religion and Ethics, ed. J. Hastings, T. T. Clark, 
Edinburgh 1908. Vol. ii, pp. 199-202. 
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3. B. N. Sealj “On the Scientific Method”. The Positive 
Sciences of the Ancient Hindus, Longmans Green, London 1915, 
pp. 244-91 (shortened). First published as an Appendix to 
Dr. P. C. Ray’s A History of Hindu Chemistry, Vol. ii, 1909. 

4. T. W. Rhys Davids, “Causality as Weltanschauung”, 
Dialogues of the Buddha,'HenTY Pro'Mde, London 1910, part ii, 
pp. 42-49, published as the Introduction to the Mahaniddna- 
suit ant a, 

5. G. N. Mukhopadhyaya, “On the Medical Authorities”. 
History of Indian Medicine, 3 vols, Calcutta University 1923 
(considerably shortened). 

6. A. F. R. Hoernle, ‘‘‘The Bower Manuscript”. Memoirs 
of the Archaeological Survey of India, n. s.. No. 22. Govern¬ 
ment of India 1909. (Only the Introduction, considerably 
shortened). 

7. — , “Composition of the Caraka-sarnhita in the Light 
of the Bower Manuscript”. Journal of the Royal Asiatic Society, 
1909, pp. 857-93. 

8. J. Jolly, “Physicians and Therapy”. Indian Medicine, 
translated from German with notes by C. G. Kashikar, Poona 
1951. 

9. D. Chattopadhyaya, “Case for a Critical Analysis of 
the Caraka-sarnhita”. Paper presented at the IVth World 
Sanskrit Conference, Weimar, GDR, May 23-30, 1979. 

10. I-Tsing, “Observations on Medicine in India and 
China”. A Record of the Buddhist Religion as practised in India 
and the Malay Archipelago (A. D. 671-95), translated by J. 
Takakusu. The Clarendon Press, Oxford 1896, pp. 126-140. 

11. J. Jolly, “Indian Medicine in its External Relations”. 

op. cit. 

12. A, Gsoma de Koros, “Analysis of a Tibetan Medical 
Work”. Journal of the Asiatic Society of Bengal, 1835, pp. 1-20. 

13. P. O. Bodding, “Santal Medicine”. Studies in Santal 
Medicine and Connected Folklore, Memoirs of the Asiatic Society 
of Bengal, Vol. x, part 1, 1925, pp. 137-57. 
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14. Al-Biruni, '“^On Alchemy in India’’. Alberuni’s India, 
translated by E. G. Sachau. Kegan Paul, London 1910. 
Part i, Gh xvii, pp. 187-95. 

15. J. Filliozat, “Al-Biruni and Indian Alchemy”. Al- 
Birunl Commemoration Volume, Iran Society, Galcutta 1951, 
pp. 101-5. (translated from French). 
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SCIENTIFIC ACHIEVEMENTS OF ANCIENT INDIA 

Th. STCHERBATSKY 

INTRODUCTION 

The progress of a nation, viewed in historical perspective, 
does not always proceed along a continuously advancing straight 
line. At times this progress is arrested, and the reverse process 
sets in. Though this phase may be more or less temporary, it 
may sometimes lead to even complete annihilation of the native 
population from the arena of history and its replacement by the 
aliens. The historical development of the peoples is checked 
by wars—external and especially internal—particularly when 
they continue too long. But, then, they also do some good 
provided they are followed by spells of peace and order—some¬ 
times on a larger territory than that involved in war. The his¬ 
tory of the Indian peoples, as that of no other peoples on earth, 
for four thousand years of which more or less accurate data 
are available, is full of such examples of zigzag advance and 
arrest of culture. We see clearly that during these four thou¬ 
sand years of India’s history, in the few epochs when the coun¬ 
try was united under one power, was well governed, and was 
not subject to foreign yoke, it made rapid advances in all direc¬ 
tions. The remarkably rich and large territory of the country 
and the high degree of competence of the people apparently 
secured the possibility of its rapid progress. And in fact, when 
in the fourth century B.C., in the course of its aggressive ad¬ 
vance on the East, the Greek civilization reached India, it met 
resistance from the high Brahmin culture which was in no way 
inferior to the Greek civilization. Alexander’s forces were found 
inadequate for conquering even a small part of Indian territory. 
The towns founded and the population left behind by him were 
fast submerged in the surrounding Indian 'environment, exer¬ 
ting little or almost no influence. 

There are, on the whole, two distinct periods in the history 
of India when large territory of the country was united under 
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one power, was well governed, and was strong enough not only 
to repel any foreign attack but also to march on the path of pro¬ 
gress. The first of these is that immediately following Alexander’s 
invasion; the other—and a more prolonged one—is that from 
the fourth to the seventh century A.D. During all other periods, 
India appears to us a picture of disorder, internal discord and 
weakness as compared to her neighbours, who flowed into her 
territory in a continuous stream and dominated the country one 
after another. The Persians, the Greeks, the Scythians, the 
Turks, the Huns, the Arabs, the Afghans, the Mongols, and 
then the Portuguese, the Dutch, the French and lastly the Bri¬ 
tish—all avidly strove for the domination of the country, whose 
legendary riche.s, high culture and unusual weakness held out 
promises of rich gain—until the British finally overpowered all 
the rivals and united the whole country under their sway. ...As 
also in other countries, nothing in India could withstand the 
energy of Islam. What happened in many other countries 
did not, however, happen in India. The Indian culture did 
not vanish once and for all. What happened in India was 
something unusual and almost singular in the history of human¬ 
ity : the national life withdrew within its ancient heritage and 
preserved itself within the socalled caste structure and in parti¬ 
cular alliances of religious character imbued with the spirit of 
extreme conservatism, culturally absolutely static, inacce: sible to 
any outside influence, and at the same time highly submissive 
to any power, resigned to any foreign aggression—not having 
the capacity to show any resistance whatsoever. Under this 
strict caste system, no progress could have been possible. 


CHARACTER OF THE PEOPLE 

The scientific achievements of the Indians are closely related 
to their national character, which has left its imprint on all 
their work. What strikes most a student of the history of Indian 
scholarship is the excessive development of the imaginative 
powers of the Indians. In any work, some imagination is abso¬ 
lutely essential. Not to speak of poetry and philosophy, no 
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hypothesis is possible without imagination. Its exceptional or 
prominent development, however, becomes a setback ; it aliena¬ 
tes a person from reality, that is from truth and may lead him 
so far away that the gulf between fantasy and reality may be¬ 
come unbridgeable. It would be unfair to say that the flight 
of fantasy in India was absolutely unchecked. Normally, pro¬ 
ceeding from a rational basis and developing with inexorable 
logic,'’this fantasy works in a known direction along specific 
lines ; the idea is worked out upto the end till it leads either to 
a blind alley or to absurdity. The remark made by the leading 
modern mathematician-philosopher, Bertrand Russell, that one 
wishing to be a philosopher must learn not to be scared of ab¬ 
surdity, is fully applicable to the Indian methods of work. The 
Indians never feared carrying things to absurdity if their inexo¬ 
rable logic so demanded. Such disposition of the people, it is 
clear, made them take up primarily those sciences which were 
dominated by the method of speculation—the method a priori— 
viz. inference of a result theoretically from some principles 
established or accepted beforehand on belief. This is why phi¬ 
losophy has been the strongest side of Indian scholarship. This 
field is still far from being fully known to us. One might even 
say that the veil has hardly been lifted from the enormous riches 
of Indian philosophical thought. And nevertheless, we have 
witnessed what revelation the first light of Indian thought has 
brought to Europe in spite of its having reached through the 
prism of bad translations. Schopenhauer’s system, as its author 
himself acknowledged, was much indebted to Indian influence. 
But the pioneer work in this field is still only in its infancy. 
The greatest Indian thinkers, Dignaga and Dharmakuti, are 
almost still unknown to Europe. 

As regards experimental sciences, one cannot say that the 
Indians did not at all know experiment and observation. On 
the contrary, they were very good observers. We have highly 
significant embryos of a majority of experimental sciences during 
the glorious period of Indian scholarship. However, in this 
respect, they lag behind other nations, particularly the Greeks. 
During the period of decadence and difficult living conditions. 
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the experimental sciences completely vanished whereas the 
favourite contemplation of Indians went on. 


PHYSICS 

Indian physics represents the transition state from pure phi¬ 
losophical speculation to experimental science. We have a 
number of theories about the structure and evolution of the 
material world from the primary substance. From the most 
ancient times, we find in India a number of cosmogonic sys¬ 
tems, gradually passing over from mythological conceptions to 
distinctive scientific theories. The earliest system that is fit to 
be called scientific is the Sarnkhya. According to it, the whole 
world with all its diversity—everything of the nature of unor¬ 
ganised matter, all the plants and the entire world of animals— 
everything is basically and essentially material. This diversity 
includes not only the inert mass but also the active forces and 
conscious processes, yet all this is derived by evolution from one 
primeval matter. This system cannot be called fully material¬ 
istic, for here the conscious processes do not invariably arise out 
of the material ones, and a special conscious constituent is assu¬ 
med to exist separately from matter. This conscious constituent 
is present in the process of evolution of matter, as it were, but 
it does not participate in it. By itself, it is absolutely inactive. 
All psychical processes are the processes of matter and special 
material forces. But among the constituents of matter, there is 
one that is akin to the spiritual one and is capable of perceiving 
and reflecting its static being. This spiritual element can, 
however, be safely ignored, for it plays no role in the process of 
evolution of matter. In all other respects, the systeru is fully 
materialistic, for the whole complex process of evolution is 
accomplished by matter from out of its own forces without any 
outside interference or control of the conscious will. Therefore, 
in the beginning of the universe, we have only one shapeless, 
indivisible, unbounded, all-pervading, indestructible, eternal 
primeval matter which none has created and none controls. But 
its unity and immobility are caused only by the fact that the 
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forces flowing in it are linked in a state of equilibrium. When 
this equilibrium is destroyed under the influence of undeter¬ 
mined transcendental causes, the primeval matter is found to 
have three different constituents—i.e. the constituent mentioned 
above, which is capable of developing into consciousness ; the 
opposite constituent of inert mass ; and the active constituent 
of forces or energies, under the influence of which the whole 
process takes place. These energies are conceived as a cons¬ 
tituent, which has no mass or weight but has a quantum in 
every real product of matter. All the three constituents—mass, 
energy and the conscious—are inseparably linked to each other. 
The primeval matter is a continuous limitless substance consist¬ 
ing of infinitely small particles of these three inter-acting cons¬ 
tituents. The nature of their inter-action is such that one cannot 
exist independently of the others. Energy cannot exist without 
mass; the conscious presentations do not occur without energy. 
The presentation finally obtained, however, depends on the 
constituent that is predominant. Thus, for instance, a material 
body in a state of rest shows the predominance of mass; the 
energy is linked here but the conscious constituent is not at all 
developed. The same body in motion shows the dominance of 
the constituent of energy; the mass i.e. resistance is overcome 
and the conscious constituent is not developed. In a conscious 
wilful motion, the appearance of energy is due to the 
predominance of conscious constituent and the presence of the 
inert constituent is expressed in the overcoming of hindrances. 
In the primeval matter also, all the three constituents do not 
come into being, for which it is necessary that here and there 
one of them should become dominant and thus release a part 
of the interlinked constituents. The process begins when the 
individual particles of the three constituents scattered indifferent¬ 
ly in the primeval matter, arrange themselves to form a whole 
under the influence of natural affinity. This results in uneven 
pressure in various parts of matter, and the single undifferen¬ 
tiated matter yields to various bodies which go on forming gra¬ 
dually—all different from each other. 

Unlike in the atomistic systems, evolution does not take 
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place here by the accumulation of atoms. The atoms are there 
but they are formed later ; there are still three stages of infra- 
atomic development and the atom is not the first one. Every 
atom has all the three universal constituents of primeval 
matter. The evolution generally takes place in the matter 
as a whole ; it is described as the process of transforma¬ 
tion of homogeneous, indeterminate and undifferentiated mass 
into heterogeneous, determinate and organised bodies. In the 
process of evolution, nothing is added or taken off ; matter can 
be neither created nor destroyed. The sum-total of matter as 
a , whole—its three constituents—remains constant, if all its 
states, actual and potential, are taken into account. The ele¬ 
ments of matter are in eternal motion, which cannot stop even 
for a single moment. Any material process—-any growth or 
decay—is nothing but a redistribution of the particles of matter, 
its transition from past to present, from present to future or 
from potential to actual state. The redistribution of mass and 
energy gives rise to all the diversity of material world, plants 
and animals. The process of evolution of primeval matter 
begins when its three component constituents are separated 
from each other. Later, this separation becomes obvious. All 
the Indian systems are formulated on the basis that matter, 
fully determinate and cognizable, consists of a number of sensual 
qualities—of smells, tastes, touches, colours and sounds. We 
know of no other matter outside these qualities. Therefore, 
there are five forms of matter corresponding to our five senses. 
Though they are called earth, water, fire, air and ether, what 
is however meant by these is only the various agents causing 
their respective sensations. Thus, in the evolution of matter, 
bifurcation takes place along two different lines : one—for 
the products with the predominance of the element capable of 
forming consciousness, thus giving rise to substances with con¬ 
sciousness and sense organs ; and the other—where inert matter 
is predominant, and we get its five forms corresponding to five 
senses. First, matter is formed—though differentiated yet subtle, 
containing only the capacity of showing the respective qualities. 
Thereafter, further evolution takes place, when these elements 
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are condensed into real sensual qualities. 

This is how this process takes place ; at first, in the most 
subtle rarefied primeval matter, are formed separate points of 
rotatory motion—whirlwinds of its type—containing poten¬ 
tially the capacity of sound. Then, these points are so condens¬ 
ed that the real atom of ether is formed out of them. This 
atom having its special energy decomposes under the influence 
of the same primeval released energy and creates a new centre 
of new energy, generating the possibility of touch in it, which 
then forms an atom of matter of touch. The material atoms of 
fire and of taste and smell are also formed in the same manner. 
Thus every subsequent atom possesses all the qualities of the 
previous ones so that the atom of hard matter possesses all the 
sensual qualities—sound, taste, touchy heat and finally smell-. 

VAISESIKA SYSTEJVl 

Other Indian atomistic systems originated from the notioil 
of infinitely small dimension. In the most ancient literature, ' 
there are speculations on the infinitely small bodies. The soul, 
conceived as the body having absolutely no dimension, was at 
that time considered such an entity. In the Vaisesika system, 
the atoms are divided into complex—having miniinum diinen- 
sion,—and simple or dimensionless mathematical points. These 
points, however, have potential qualities—corresponding to 
the four main senses—on the basis of which they are divided 
into four categories. In the system, sound and its correspond¬ 
ing element, ether, do not have atomic structure. Ether only 
fills the empty space between the dimensionless points of simple 
atoms. In order to form a complex atom it is necessary to have 
at least six such dimensionless points which, together with ether 
filling the space between them, form something like a prism. 

It is only homogeneous atoms of the same category that can 
form a complex atom ; the heterogeneous simple atoms cannot 
form anything. Since in simple atoms, the qualities are only 
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potential—in the forms of imperceptible forces—it is necessary 
that some homogeneous points should arrange themselves in a 
special compound, which is called creative and is analogous to 
the chemical one. In matter as existing in the universe, atoms 
cannot exist freely without combination with others. Any speci¬ 
fic quality is always traced back to a compound of two atoms 
with potential qualities of the same type. The only exception 
is air which, some scholars opine, is the aggregate of free atoms 
—which, so to say, do not join the chemical compound. The 
Vaisesika system did not in any way negate the fact that bodies 
consist even of heterogeneous atoms having different qualities ; 
but these so-called extraneous qualities will have only subordi¬ 
nate and secondary importance in the formation of the body. 
A body consists mainly of matter ; the atoms of other categories 
only further the main process of formation of the body. The 
temperature developed in the chemical processes always presu¬ 
pposes the existence of solid so-called earth atoms. Neither air 
nor water can heat up by itself. 

THE ATO.MIC THEORY OF THE JAIN.\S 

The theory of the Jainas is distinguished from the Vaisesika 
system in that the former assumes the existence primarily of 
the homogeneous atoms only—those of matter, in general. 
Each atom is an infinitely small quantity and is, by itself, 
devoid of qualities. These qualities, however, do exist poten¬ 
tially; each atom thus possesses taste, smell, colour, temperature 
and other special tangible qualities which can cause amalgama¬ 
tion of atoms forming new bodies. For this, mere neighbour¬ 
hood of the atoms is not enough; more of mutual conjunction 
is necessary, for which they must have opposite qualities. Two 
homogeneous atoms cannot blend together. One must be, so 
to say, positive and the other negative—or, if they are homoge¬ 
neous, the intensity of one quality must be at least more than 
twice that of the other. When two atoms of opposite qualities 
blend together, something like mutual attraction takes place 
betwen them. If the amalgamation is caused by the intensity 
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of one element, the higher degree of intensity absorbs the lower 
one. All changes in the qualities of compounds are explained 
by the nature of their mutual attraction. 


THE ATOMIC THEORY OF THE BUDDHISTS 

The most interesting atomic theory in India is perhaps that 
of the Buddhists. They generally started by negating the exist¬ 
ence of every eternal substance. They pictured the world as a 
photoplay consisting of unique flashes of light. Strictly speaking, 
there is no matter; there exist only forces. At first, it was the 
existence of spiritual substance only that was denied. This 
gave rise to a controversy between the Brahmanas and the 
Buddhists on the existence of soul. The Buddhists, on the whole, 
were great negaters. They negated the existence not only of 
God and soul, but also of every substance. The soul was 
replaced by separate mental elements or ideas and matter by 
individual forces. The flashes of these forces were not in any 
way connected with each other; they did not belong to any 
substance. They were linked to each other in the regular 
whole of the universe only by the fact that their appearances 
or flashes were regulated by laws of strict causality. Just as 
the light of a lamp appears to an observer as a lasting object— 
in reality, there is a new flash of light every moment—exactly 
so, all other material elements, i.e. colour, sound, taste, smell 
and touch are nothing but a chain of recurring flashes. Thus, 
an atom is nothing but a momentary flash, appearing accord¬ 
ing to specific laws in relation to all other flashes which the 
world consists of. But not a single atom like this is ever met 
in nature. We have in nature only complex atoms, each atom 
having at least eight parts of which four are of the nature of 
primary forces, and the other four—of dependent secondary 
forces. The primary forces are earth, water, fire and air, but 
what we actually mean by these is the forces of reflection, 
adhesion, heating and movement. Thus the complex atoms 
and everything that consists of them possess these four forces. 
For instance, a flame has a motion, a temperature, an arrange- 
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merit of particles and a certain elasticity—and because of the 
presence of these forces in the basic element—the complex 
atom. Besides these four basic forces, each such atom has 
four secondary qualities, namely, the atom of colour, the 
atom of taste, the atom of smell and the atom of 
touch. Each of these secondary qualities is an individual 
element, linked to the rest only in the sense that it appears 
simultaneously—or, in other words, simultaneously flashes out. 
Here, there should be four basic atoms for every secondary 
atom. The atom of organized matter, which the living bodies 
consist of, is still more complex in structure. The whole living 
body is represented as covered with thin matter, which is 
compared with the light matter appearing in scintillation, when 
emanating from a precious stone. It has no weight; it cannot 
be dissected since a hard object can pass freely through it. 
After death, it vanishes without leaving any residue; no trace 
of it is found in the dead body. It also has atomic structure. 
In the same way, we have secondary atoms of matter, which 
are living, visual, auditory, and which can perceive the smells, 
the tastes and the touches. In this case too, each moment of 
such matter cannot appear without the support of the four 
basic forces. 


MEDICINE 

Coming to the field of experimental sciences, it is necessary 
first to note the advancement of the Indians in chemistry and 
botany. Both these sciences had practical importance as 
necessary branches of medicine. The Indians regard medicine 
as the oldest of the sciences and, in all probability, its sources 
were borrowed from the Babylonians. The Indian medicine 
originated from the notion that a body remained healthy if 
there was equilibrium between the three basic secret fluids, 
which are there in a human and animal body and are controll¬ 
ed by the normal performance of its functions. 

These concepts, on the whole, corresponded to Hippocratic 
humoral pathology. They were passed on by the Arabs to the 
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medieval Europe where they held sway right upto the beginn¬ 
ing of the nineteenth century. But it is difficult to say whether 
these notions were borrowed by the Greeks from the Indians, 
or reversely, by the Indians from the Greeks. It is probable 
that their medical concepts, as those of the other peoples, have 
been taken from ancient Babylon. In any case, there has been 
an active exchange of medical knowledge between both the 
cultured peoples of that time, which is evident from the large 
number of important prescriptions for various diseases. In fact, 
these ideas of humoral pathology were only the theoretical side 
of the affair. They did not at all interfere with accurate obser¬ 
vation, not to speak of experimentation. The Indian medical 
literature gives us a number of fine descriptions of various 
diseases and of the medicinal effects of various herbs and pre¬ 
parations. However, the specialists in the field opine that 
Indian achievements are far behind those of the Greeks. The 
physiological concepts of the Indians are not based on observa¬ 
tion, for the Indians were afraid of touching a dead body 
because of their religious convictions. In this field, they did 
not have the precise knowledge; the whole picture of human 
body and its physiological functions were drawn purely on the 
basis of the theory and the most irrepressible oriental fantasy. 

SURGERY 

Surgery was the most illustrious aspect of ancient Indian 
medicine. Since olden days, the Indian doctors were renowned 
for their surgical operations. In plastic surgery, they had 
achieved such perfection that the European surgery of the nine¬ 
teenth century had to borrow some methods from them. Com¬ 
paratively large number of cases of chopping of noses in punish¬ 
ment for various crimes had made it necessary that a nose be 
created artificially. Same is the case with the creation of 
artificial ears and lips. In the field of ophthalmology, the 
cataract was well-known to the Indians; they had described 
it in detail and had also given a method for removing it surgi¬ 
cally. They were also fully acquainted with and widely applied 
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the most daring operations in cases of abnormal delivery^ vari¬ 
ous methods of laparotomy and enterotomy. The number 
of sharp instruments used in these cases was 20 and that of the 
blunt ones—181. It is remarkable that in the decadent period 
of Indian culture, even surgery fell into decay. Thosigh popular 
medicine generally continued to exist—and it exists even now 
along with modern medicine taught in the universities on Euro¬ 
pean model—yet it is evident that the living conditions in the 
period of decadence were not conducive to its development. 
The atmosphere heretofore, in which the complicated operations 
were possible, was no longer there; the complex surgical 
methods, therefore, gi'adually fell into oblivion. 

BOTANY 

The advancement of medicine would have been unthinkable, 
if the sprouts of two other subsidiary sciences—botany and 
chemistry—were not there. The rich Indian flora gave ricli 
material for gathering medicinal plants and studying their 
effects. In the treatises on medicine dating from the ancient 
period, we find descriptions of about five hundred herbs and 
their therapeutic uses. We also find various attempts at their 
classification, but these are very elementary and superficial. 
The Indian botany of the glorious period did not reach the 
stage when a scientific classification could be made. 

During the later decadent period, when medicine itself start¬ 
ed falling into oblivion, there was still less chance of having 
such a scientific classification. A specific branch of study was 
that of the toxic means—poisons and various herbs. In the 
still earlier period, when all was not quiet—viz. in the Maurya 
period(contemporary of the period of Alexander the Macedonian) 
when the Maurya dynasty was in power—poison was the usual 
means of political struggle of various groups in the courts ; in 
the kitchen of every ruler, there always used to be a learned 
brdhmana —an expert in poisonous substances—who was respon¬ 
sible for examining the food prepared for the ruler, so that there 
was no possibility of any poisonous substance being mixed. 
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CHEMISTRY 

In ancient India, chemistry served medicine on one hand- 
in the preparation of a number of medicines—and technology 
on the other—for preparing colours, steels, cements, spirits, etc. 
Of the metallic medicines, mercury was particularly popular. 
The Indians could extract and purify mercury and use it for 
various complex preparations. Its medicinal effect was consi¬ 
dered very strong. There was an assumption that it was possi¬ 
ble to obtain such a perfect mercury compound that could give 
not only health but also immortality. The number of various 
mercury compounds known was as high as 18. There also exist¬ 
ed a special school of chemists and alchemists, which endowed 
mercury with the importance of being the basic element of the 
universe. The Indians generally had knowledge of other metals 
and their oxides. They also knew that some of these were 
chemical compounds. They had various theories of chemical 
affinity and described practical preparation of various metallic 
salts. Fine sheets of metal were covered with salts and then 
heated. The well-known author of the Indian treatise on 
metallurgy, Nagarjuna, gives directions for preparation of com¬ 
plex metallic salts and amalgams, and for the extraction, puri¬ 
fication and precipitation of metals. He is, however, parti¬ 
cularly known for his mercury compounds. Another famous 
chemist, Patanjali, is known for his invention of a special mix¬ 
ture (called vidas) which contained nitric acid. The chemists 
diligently engaged themselves in the preparation of complex 
substances from the simple and in the decomposition of the 
complex into simple ones. Various chemical processes generally 
described in the ancient treatises are those of extraction, puri¬ 
fication, tempering, calcination, powdering, liquefying, precipi¬ 
tation, washing, drying, steaming, melting, filing, etc. Later, 
all these processes were applied to various metals, using special 
apparatuses and reagents and heating to different degrees— 
high, average and low. Though these methods had not been 
perfected, they did give the desired results, mainly by the use 
of various strong reagents containing nitric, sulphuric and 
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hydrochloric acids. The method of preparing silver nitrate from 
the ashes of plants and that of preserving caustic alkali in a 
metallic vessel so- amazed the French chemist, Berthelot, that 
he doubted the authenticity of the Indian source. He surmised 
that the prescriptions had probably been borrovyed from Europe 
and inserted in an ancient Indian treatise as a later addition. 
But it can be easily proved against him that the method has 
been described in all the earliest treatises; the information on 
the use of silver nitrate has been taken from the ancient Budd¬ 
hist literature. 


TECHNOLOGY 

The progress of chemistry also influenced its practical appli¬ 
cation in technical production. Various methods for preparing 
cements had already been known to India since olden days. In 
the 7th century, a special method was invented for manufac¬ 
turing cement. Its unusual strength, as seen in the old struc¬ 
tures which are still not ruined even in the smallest degree, 
amazes us. The Indians say that it can withstand destructive 
influence for a milliard years. In the seventh century, we come 
across references to various specialists in structure of machines 
and apparatuses, in preparation of dyes, colouring matter, and 
also spirits and cosmetics. Three technical inventions have par¬ 
ticularly enhanced the reputation of the Indian industrial tech¬ 
nology and secured for it such excellence as that of the British 
industry in the 19th century. It is difficult to form even a 
slightest notion of the huge commerce that India conducted 
with the West in the ancient times. Not being in a position to 
export anything to India, the Roman Empire was economically 
shattered because of the huge amount of gold that had to be 
sent to India in payment for the Indian goods. Recently, a 
storehouse of Roman coins which had in it eighteen man-loads 
of gold coins was discovered in one place in India. The flouri¬ 
shing of this export trade was due to the superiority of Indian 
technology. . Two of these three main inventions were the fast 
red dye prepared from a combination of madder with alums ; 
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and the blue dye extract prepared from indigo by a method 
which is analogous to modern chemical processes. Because of 
these inventions, India started meeting the demand for dyes of 
the whole cultured world of that time. In this respect, it had 
the same position at that time as that of Germany after the 
invention of aniline dyes. The third invention was an advanc¬ 
ed method for tempering steel—which gave the so-called 
damask-steel to the middle ages. 


MATHEMATICS 

The greatest progress that the Indians made was in the field 
of mathematics, especially algebra and arithmetic. They have 
to their credit such achievements that were much in advance of 
those of the Greeks and are close to the modern European 
science. 

In the field of geometry and astronomy, on the other hand, 
they were far behind the Greeks, and that is why they were 
strongly influenced by the latter. Since it is widely believed 
that Pythagoras borrowed his mathematical knowledge and his 
whole philosophy from India, it appears that this influence was 
reciprocal in the early stages. The famous Pythagoras-theorem 
was known to the Indians in the most ancient, the so-called 
Vedic age. But in the 2nd century A.D., we already see clear 
traces of Greek influence. The Indian astronomy was built up 
completely under Greek influence—borrowing from the latter 
everything right upto the whole range of terminology which 
was not even translated. In the 8th and 9th centuries, the 
Indians became teachers of the Arabs. The Indian astronomers 
were invited to the court of the Caliph in Baghdad. The Arabs 
then passed on the knowledge so acquired to the European 
West. Like all other sciences, the glorious period of Indian 
astronomy and mathematics dates from 5th-7th centuries—the 
time of the great Indian astronomers, Aryabhata (5th cent.) 
and Varahamihira (6th cent.). Their works were translated also 
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into the Arabic language and are studied even now by the 
special school of Indian astronomers, which continues to exist 
despite a totally different modern European astronomy taught 
in the universities. After 7th century, like all other fields of 
Indian life, astronomy too has its period of decadence— 
a static period—all under the influence of the same political 
conditions and war to which everything else had fallen a 
victim. Nevertheless, pure mathematics—algebra and espe¬ 
cially arithmetic—continued to develop even in these difficult 
times. After the 11th century, however, with the complete 
disappearance of Buddhism from India, the leading mathema¬ 
ticians also disappeared. 

The last well-known astronomer and mathematician, Bhas- 
kara, lived in the 11th century. In this field, the Indians were 
apparently found to be more gifted by nature than all other 
peoples of the past. This special natural disposition of the 
Indians resulted in the amazing development of mathematical 
art. They invented a system of calculation by figures, to which 
values were assigned—depending upon their relative position 
alongside other figures. The Indians then passed on this 
indisputable invention of theirs to the Arabs and, through 
them, to the whole civilized world. The most important step 
in this system of figures was the invention of zero which we 
come across in the 5th century. It was, in all probability, 
invented a little earlier, but was, like all other Indian inven¬ 
tions, kept a secret—confined to the special school of scholars 
only. In the beginning of the 18th century, when the Russian 
system of education came in contact with the Tibetan system 
in Trans-Baikal, the system of figures was surprisingly found to 
be the same in both of them. Coming from India, this system 
completed a full cycle of migration and returned to India from 
the opposite end. As compared to all other nations, the Indian 
mind devoted much more attention to figures. This is seen 
from a study of Sanskrit where there are, from the olden times, 
special w'ords for much higher numbers (this is not so in the 
languages of other peoples) in addition to the general Indo-Eu¬ 
ropean words for denoting “hundred” and “thousand”. In 
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the most ancient epic, Mahabharata, we find special words for 
denoting such numbers as hundred-thousand-billion. 

Archimedes is known to have studied the problem whether 
the symbols available with the Greeks would be found adequa¬ 
te if it were necessary to count the particles of sand which our 
planet consists of. For the Indians, this would have been the 
least difficult, for there are words in Sanskrit language which 
can denote the highest numbers. Thus, it is not merely a 
matter of chance that the concept and the symbol of zero to¬ 
gether with the whole decimal system of figures were invented 
in India and not anywhere else. Comparing the Indian mathe¬ 
matics with all other Indian sciences—physics, atomic theory, 
psychology, epistemology, metaphysics—we find that the 
Indian mind always approached the concept of maximum 
value from all aspects, irrespective of whether the value was 
intensive or extensive, and that it was this train of thought 
that ultimately found expression in the invention of zero for 
denoting the concept which had already been prepared and 
worked out from all angles. One of the later Indian mathe¬ 
maticians defined the value of zero as follows ( his words are, 
of course, applicable even to the earlier period of Indian 
mathematics) ; 

If we go on decreasing the divisor successively, the quotient 
will correspondingly go on increasing. If the divisor is 
reduced to the maximum possible limit, the quotient also 
increases to the maximum. But so long as the latter has 
some specific value, however high, it cannot be considered 
to have increased to maximum limit, for one can still find 
a higher value. The quotient is, therefore, an undefined 
value, and is rightly called infinite. 

This is also the modern mathematical concept of maximum 
value. With its establishment, the transition of Indian science 
to the field of higher mathematics was completed. We find the 
same train of thought even in the field of physics—in the atomic 
theory. In the ancient Indian systems, an atom was regarded 
as the minimum possible value. But so long as it is still a 
specific value, it cannot be regarded as the minimum. The 
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Buddhist and Brahmanical systems, therefore, considered an 
atom a complex molecule—the result of the action of infra- 
atomic forces. Such infra-atomic forces are real mathematical 
points; they are infinitely small and have neither dimension 
nor time nor value. The real atom is formed by their special 
integration. We come across a similar course of thought in 
Indian psychology which states the complex character of even 
the simplest thought. If in a thought, there is no generalisation, 
no synthesis of past and present, or of the individual and the 
whole, it is totally empty—the so-called pure thought, which 
does not contradict any object, every object being the result of 
synthesis. Thus every thought, howsoever primitive, is the 
result of the synthesis of elements which have no psychic con¬ 
tent or where the content is infinitely small. This thought is 
called emptiness, or z^ro; both the concepts are denoted by 
the same Sanskrit word— sunya. The Indian epistemology and 
metaphysics both use the concept of maximum value as the 
point of departure in the formulation of their systems. In this 
connection, it is not surprising that the Indian astronomy was 
familiar with the principles of differential calculus. This infor¬ 
mation took the British astronomers by great surprise. But, 
after additional data were placed before them, they had to 
acknowledge that the method employed by the Indians in the 
12th century for finding out the longitude of the planets was 
closely similar, if not identical, to the formula employed in 
modern mathematical astronomy. 

The Indians differentiated between the velocity of a planet 
measured roughly and that measured accurately. They had 
special technical terms for denoting velocity during a small 
indefinite interval of time. The difference between finite time 
and indefinite or infinitely small time is also mentioned. The 
Indian astronomers had a special term for denoting a particular 
small unit of time, approximately equal to 1/34000th part of a 
second. For calculating the so-called momentary motion of a 
planet, i e. the motion during a mathematical moment, 
Bhaskara compares the successive positions of the planet. For 
this, he regards the velocity of the planet as constant during 
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the resyjcctive interval of time, which is thus not more than 
1 /3400Gth part of a second approximately but may be even 
less. This momentary motion is, therefore, a differential con¬ 
cept—the differential planetary longitude. It is thus clear 
that the concept itself of the momentary motion and the 
method of determining it were known to Bhaskara; he can, 
therefore, be acknowledged as the predecssor of Isaac Newton 
in the discovery of the principle of differential calculus. 

In Sanskrit, the scientific exposition was almost always in 
metric form. For almost every concept, therefore, it was nece¬ 
ssary to have a number of synonyms so that the word, most 
befitting to the verse, could be selected. All the mathematical 
concepts and figures have a whole mass of synonyms, deter¬ 
mined on the basis of some associations. For instance, the word 
for “eye” denotes the figure 2, and the word for “season”— 
the figure 6. In one of our earliest sources, zero has been called 
emptiness, that is, it is denoted by the same word [^unya) which, 
almost in the same period, has been used in one of the Buddhist 
systems for denoting the concept of limit with regard to the 
relativity and changeability of the whole empirical world. In 
this source, zero is still not denoted by a circle but by a point. 
But among the many synonyms used for denoting zero, the word 
ambara which means “sky” or “empty space” became more 
widespread subsequently. Probably this is how zero came to be 
represented by a circle—empty from inside. 

Though the progress in the field of mathematics—especially 
calculus—continued in India somewhat longer than that in all 
other sciences, this too nevertheless came to an end. No more 
distinguished mathematicians are found after the 12th century 
—the period following the Muslim conquest. However, the 
Indian achievements in this field are acknowledged as highly 
significant. The Indians are rightly considered the direct pre¬ 
decessors of J. Lagrange. The Indian arithmetic enumerates 
six simple arithmetical rules. Raising to the second and third 
power and taking square-root and cubic-root are included in 
simple rules. Of the higher mathematical rules, the Indians 
were familiar with the summing up of arithmetical series. 
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geometrical progressions, irrational square-root, solving of 
definite and indefinite equations of first degree right upto 
the solving of indefinite equations of the second degree. At this 
point, their achievements came to an end ; their direct succes¬ 
sor here is J. Lagrange, "who had to discover again and develop 
this process further. Thus, in the field of mathematics, the 
achievements of the Indians are the greatest as compared with 
those of the other ancient peoples. It is to them that the whole 
civilized world is indebted for the invention of our system of 
figures—so unjustly called Arabic. It is high time that their 
real name—the Indian—is restored to them. From what has 
been stated above, it is clear that these achievements were not 
merely a matter of chance, but had been worked out by in¬ 
cessant hard work in all provinces of abstract thought. 

By thus reviewing the history of India, we see that it had 
its epoch of cultural progress, which, however, was soon arrest¬ 
ed under the effect of unfavourable historical conditions. 
Undoubtedly, we are at present at a sharp turn in the history 
of Indian scholarship... 

[ Translated from Russian by H.C. Gupta ] 
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ATOMIC THEORY IN INDIAN THOUGHT 

H. JACOBI 


In the oldest philosophical speculations of the Brahmins as 
preserved in the Upanisads, we find no trace of an atomic 
theory; and it is therefore controverted in the Vedanta Sutra, 
which claims systematically to interpret the teachings of the 
Upanisads. Nor is it acknowledged in the Sarnkhya and Yoga 
philosophies, which have the next claim to be considered ortho¬ 
dox, i.e. to be in keeping with the Vedas; for even the Vedanta 
Sutra allows them the title of Smrtis. But the atomic theory 
makes an integral part of the Vaisesika, and jt is acknowledged 
by the Nyaya, two Brahmanical philosophies which have ori¬ 
ginated with, or at least been favoured by, secular scholars 
(panclits), rather than by divines or religious men. Among the 
heterodox it has been adopted by the Jains, and, as is stated in 
the Abhidharmakosavyakhyd,^ also by the Ajivikas. It seems to 
have been unknown to original Buddhism; for the well-known 
Pali scholar, Professor Franke, states that no mention is made 
of it in the Pali canonical books. It is different, however, with 
the Northern Buddhists ; for the Vaibhasikas and Sautrantikas 
were adherents of the atomic theory, while the Madhyamikas 
and Yogacaras opposed it, as they declared the external world 
not to be real. 

The speculations of the sects and philosophical schools just 
mentioned may be arranged in three groups. The first is repre¬ 
sented by the Jains; the second by the Vaisesika and Nyaya 
Sutras and the Bhdsya on the latter by Vatsyayana, and, on the 
other hand, by the Northern Buddhists; while the last phase 
of the theory is that which appears first in the Prasastapada 
Bhdsya, the oldest systematic exposition of the Vaisesika system, 
and has since been generally adopted by the combined Vaisesi- 
kas and Naiyayikas. 

1. The passage is quoted s.v. ‘Anu’, in a Buddhist Dictionary, now (1908) 
being printed in Calcutta, for the proofs of which the present w'riter is 
indebted to the courtesy of Prof, de la Vallee Poussin. 
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I. We place the Jains first, because they seem to have 
worked out their system from the most primitive notions about 
matter. These may be taken to be the following. Matter is an 
eternal substance, undetermined with regard to quantity and 
quality, i.e. it may increase or diminish in volume without 
addition or loss of particles, and it may assume any forms and 
develop any kind of qualities. Material substances may coalesce 
into one substance, and one substance may divide into many. 

Now, the Jains maintain that everything in this world, except 
souls and mere space, is produced from matter (pudgala), and 
that all matter consists of atoms (paramdnu). Each atom occupies 
one point (pradesa) of space. Matter, however, may be either 
in the gross states (sthula, bddara), or in the .subtle (suksma). 
When it is in the subtle state, innumerable atoms of it occupy 
the space of one gross atom. The atoms are eternal as regards 
their substance; each atom has one kind of taste, smell, and 
colour, and two kinds of touch. These qualities, however, are 
not permanent and fixed for the several atoms, but they may 
be changed and developed in them. Two or more atoms which 
differ in their degree of smoothness and roughness, may combine 
to form aggregates (skandha). The figures formed by the 
arrangement of the atoms into groups are manifold, and are 
precisely described in the Bhagavati : everything is believed to 
be formed of groups of one kind only. The atom may develop 
a motion of its own, and this motion may become so swift that 
by means of it an atom may traverse in one moment the whole 
universe from one end to the other. 

It is evident, from what has been said, that there are not 
different kinds of atoms corresponding to the four elements, 
earth, water, fire, and wind; but though it is not explicitly 
stated, still we may assume that the atoms, by developing the 
characteristic qualities of the elements, become differentiated 
and thus form the four elements. For the latter are presupposed 
by the belief in elementary souls : earth-souls, water-souls, fire- 
souls, and wind-souls, i.e. souls in various phases of develop¬ 
ment, which are embodied in particles of earth, etc. The 
elements must accordingly be regarded as the bodies, or even 
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corpses, of particular living beings; at any rate they are not 
without beginning and end. 

We must mention the opinion of the Jains concerning karma, 

1. e. merit and demerit, in its bearing on the atomic theory. 
Karma according to them is of material nature (paudgalika) . The 
soul by its commerce with the outer world becomes literally 
penetrated with material particles of a very subtle kind. These 
become karma .and build up a special body, the karmanasarlra, 
which never leaves the soul till its final emancipation. Thus 
the atoms of which the karma-maXXer: is composed are believed 
to be invested with a peculiar faculty which brings about the 
effects of merit and demerit. The opponents of the Jains under¬ 
stood this theory to mean that karma is the property of atoms, 
and produces a motion in them so that they combine to form 
the body, and that the internal organ enters it.^ 

II. In our second group the conception of atoms has been 
combined with that of the four elements in the following way. 
There are four distinct kinds of atoms corresponding to the 
four elements, earth, water, fire, and wind; and the distinctive 
qualities of the latter are already found in the several atoms. 
Now, the belief that all material things are made up of four 
elements, singly or jointly, was current in India probably long 
before the philosophical systems of which we are speaking came 
into existence. We first meet it in the Chandogya Upanisad 
(vi. 2 ff). There it is said that the Ens absolutum created fire, 
fire created water, and water created earth [anna), and that 
these three elements combining produce all existing things. In 
other places, wind (vdjuJ is regarded as an element, and at last 
space (dkdsa) was reckoned as the fifth element ; for it seemed 
proper that there should be five elements corresponding® to the 

2. Vatsyayana p. 191, and Facaspati’s remark in the footnote, and 
vartika, p. 448. 

3. This subject is treated at some length in Dr. Sukthankar’s dissertation, 

“Teaching of Vedanta according to Ramanuja”, in Wiener </. 

Kunde d. Morgenl, xxii. 
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five organs of sense. This theory of the five elements has been 
adopted in the Sarnkhya philosophy^ and there it has been 
further developed by distinguishing two sets of elements^ subtle 
(tanmalra) and gross (mahdbhuta). The elements in Sarnkhya 
are, however, not atomic or eternal, but are developed from 
primeval matter (prakrti ^ by a process which need not be 
detailed here. Of these traditional five elements, the fifth, 
akdsa, has a peculiar character of its own, as it is not considered 
to enter into combination with the other elements, but to be 
a simple, i.e. an infinite and continuous, substance; nor did 
Buddhists even reckon it among their elements (mahdbhuta). 
And the Vaisesikas also, who distinguished space (dis) from 
dkdsa, the substratum of sound, count the latter among the 
simple and infinite substances (vibhu), together with space, time, 
and the souls. Accordingly, both Brahmanical and Buddhistic 
atomists admitted only four atomic substances, viz. earth, 
water, lire, and wind. But in other details their opinions vary. 

As we have as yet but defective and secondhand information 
about the atomic theories of the Buddhists; we shall first des¬ 
cribe that of their opponents, the Vaisesikas and Naiyayikas. 

1. Vaisesika being chiefly concerned with physics, and 
Nyaya with metaphysics and dialectics, the physical side of the 
atomic theory was more the province of the former, and the 
metaphysical of the latter system. Hence it may be supposed 
that the atomic theory is more intimately connected with the 
Vaisesika system, and indeed Badarayana regards it as their 
cardinal tenet.^ 

The opinions of the Vaisesikas on atoms and their qualities, 
as well as the arguments connected therewith, are epitomized 
in a few aphorisms of the 4th and 7th chapters of the VaUesika 
Sutra by Kanada. They reasoned in the following way : Things 
that exist and are not produced from a cause are eternal; they 
may be inferred from (the fact that all known things are) pro¬ 
ducts. Besides, as we call everything we perceive non-eternal, 
this idea of non-eternity presupposes eternity (iv. 1. 1-4). And 

4. Vcdanta-s^ra u. 2.11 fF, and Sankara’s remarks on ii. 2. 1 
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finally the fact that we do not perceive the ultimate, i.e. 
uncaused, causes of things, constitutes our ignorance, and thus 
■we are forced to assume that these ultimate causes are eternal. 

But there is another interpretation of the last sutra (iv. i. 5), 
which consists only of one word, ‘ignorance’; i.e. as we can 
imagine no other cause of the destruction of a thing than the 
disjunction or destruction of its causes, it follows that the last 
causes must be eternal. 

For the interpretation of the sutra-s here given the writer 
relies not so much on the modern commentaries (for there is no 
old one in existence), as on their refutation by Sankara, which 
shows us what was the meaning attached to them more than a 
thousand years ago. It is to be understood that these eternal 
things, the causes of the non-eternal ones, are the atoms; but 
they are not visible. For the siiira goes on to declare that a 
great thing may be visible, if it has many constituent parts and 
possesses colour (iv. 1. 6). The next sutra (not in our text, but 
as quoted in the Nyaya Vartika, p. 233) states that the atom is 
invisible, because it is not composed of material parts. Now, 
a thing is great if it is composed of many constituent parts, or 
if the parts themselves are great, or if they are arranged in a 
peculiar way (vii. 1.9, not as in our text, but as quoted by San¬ 
kara on Ved. Sut. h. 2.11). The reverse of this holds good with 
the small am (i.e. atom); that is to say, the atom is not com¬ 
posed of parts. 

The discussion, carried on in the next sutra-s (10-20), comes 
to this. The expressions ‘great, small, long, short,’ as used in 
common parlance, are relative terms, the same thing being 
called great with reference to one thing and small with reference 
to another. These expressions refer to great (or long) things 
only, since only such are visible, and therefore they are used in 
a secondary meaning. In their primary sense ‘great’ and 
‘small’ are not relative terms, but denote distinct kinds or 
genera of dimension ( just as red and blue are different kinds of 
colour). For otherwise we should speak of great or small great¬ 
ness,i.e. we should attribute qualities (great or small) to a quality 
(greatness), which would be against the principle that qualities 
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have no qualities. Greatness and smallness are non-eternal in 
non-eternal things; in eternal things they are eternal, i.e. 
absolute or infinite. The absolutely small is called globular 
(parimandala). 

About the other properties of the atoms we have the follow¬ 
ing statements. The qualities of earthen and other things— 
colour, taste, smell, and touch—vanish on the destruction of the 
thing itself; accordingly, they must be eternal in eternal things, 
i.e. in atoms. And so they are in the atoms of water, fire, and 
wind. In earth, however, as well as in atoms of earth, (some) 
qualities are/(atoja, i.e. changeable by heat (vii. 1. 1-6). Diffe¬ 
rent atoms may come into conjunction (iv.2.4^. In the begi¬ 
nning of creation the atoms are set in motion by adrsta, i.e. 
merit and demerit of creatures in the past period (v. 2. 13). 
The internal organ also is an atom (vii. i. 23). 

This is all the information about atoms we can gather from 
the Vaiksika Sutra. But, short though it be, it is enough to 
show us the actual state of the atomic theory at the time of 
Kanada and the arguments used by him in establishing that 
theory. Two things deserve to be noticed. First, the word for 
‘atom’ used in our text, and, it may be added, in the Pfyaya 
Sutra too, is am ; only in the sutra quoted in the JVyaya Vdrtika 
do we meet with paramdnu, the usual form with all later authors; 
but this may be a mistake of the Vartikakara, who quoted from 
memory. Secondly, the argument for the existence of atoms, 
which is based on the impossibility of unlimited division of a 
thing, was not yet made use of by the author of the Vaisesika 
Sutra. 

2. In the Mydya Sutra by Gautama, and especially in the 
Bhdsya, or old commentary on it by Vatsyayana, who wrote 
in the 5th cent. A.D. or earlier, some aspects of the atomic 
theory are discussed, and objections raised to it by opponents are 
refuted. Gautama shared the opinions of the Vaisesikas on the 
physical properties of the atoms described above. For, since 
he incidentally remarks (iv. 1. 67) that the black colour (of 
earthen atoms) is not eternal (though existing from eternity), it 
follows that he considered the properties of water, fire, and 
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wind to be eternal. The metaphysical questions, however, rela¬ 
ting to atoms are fully discussed by Gautama, and further ex¬ 
plained by Vatsyayana. In the two places (ii, 1. 36 and iv. 
2. 14 ff) where they occur, they are brought in at the end of 
the discussion of the ‘whole and its parts’. The Naiyayikas 
maintain that the whole is something more than its parts; it 
is a different th;ng farihdntara), not separated from its parts, 
but rather something in addition to them. We perceive the 
whole thing as such, e.g. a tree, though we see only the front 
parts, and not the middle and back ones; and thus we see a 
thing though we cannot see the atoms of which it consists. The 
question of atoms is then discussed in this way. A thing con¬ 
sisting of parts is called a whole, but each part must again be 
considered as a whole, and so the parts of a part, and so on 
ad infinitum. If we never could come to last parts, we could not 
conceive the idea of the whole, and so the whole would be 
dissolved into nothing. But the division reaches its limit in 
the atom, which cannot be divided any further, as we assume 
it to be absolutely small. 

Another proof is the following. If the division into parts 
had no limit, the mote (truti) would not differ in size from the 
highest mountain, because both would have the same number 
of parts (iv. 2. 1 f.). The text then proceeds to refute objec¬ 
tions raised against the notion of atoms as indivisible smallest 
things without parts. Akdsa as the Vaisesikas assert, is a 
simple all-pervading, and infinite substance : the question is 
put whether it penetrates the atoms or not. If it does, the atom 
must have parts ; if not, akdsa would not be all-pervading. 
The reply is that the atom has no exterior or interior, nor is it 
hollow inside, but it is a simple, not a compound thing. It is 
further objected that, since the atom has a form, being globular, 
and since the form of a thing consists in the disposition of its 
parts, the atom must have parts. And again, when three atoms 
are in juxtaposition, that in the middle touches the one to the 
left with its right side, and that on the right with its left side; 
and when the atom is surrounded on all sides, we can distin¬ 
guish six sides of the atom which must be considered its parts. 
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And if the six sides were reduced to one (i.e. if the atom were a 
mere point)^ then the aggregate of the seven atoms would take 
up no more space than one atom, and consequently a jar could 
be reduced to the size of an atom, and hence become invisible. 
These arguments are met by the declaration that the division 
of the atom into parts is not real, but a mode of expression 
only. 

The following are some opinions on atoms, which are men¬ 
tioned in the Nyaya Vdrtika (6th cent. A.D.), but the authors of 
which are not named. Some thought that the mote which is 
seen in a ray of the sun entering a window is an atom. Others 
believed that atoms do not occur singly (asamhata), but always 
in aggregates (p. 234). Some, apparently Buddhists, maintained 
that the atoms were not eternal, because they possess motion. 
The Naiyayikas agree with the Vaiksikas that the atoms are 
set into.motion by adrs^ta, i.e. merit and demerit, but expressly 
state that God (Isvara) directs the action of the atoms.® 

3. The chief opponents of the Naiyayikas, who held diffe¬ 
rent views on atoms, were Buddhists of the Vaibhasika and 
Sautrantika schools, as was said at the beginning. The Vai- 
bhasikas maintained that external things can be directly per¬ 
ceived, the Sautrantikas that they can only be inferred. San¬ 
kara, who comprises both under the name of Sarvastivadin, 
describes their opinions on atoms in his commentary on Ved. 
Sut. ii. 2. 18 thus : 

‘These Buddhists acknowledge the four elements, earth, 
water, fire, and wind, with their properties and products, 
including the organs of sense; the four elements are atomic ; 
the earth-atoms have the quality of harshness, the water-atoms 
that of viscidity, the fire-atoms that of heat, and wind-atoms 
that of motion ; in combination these atoms form earthly 
things’ etc. 

More details we learn from the work of the Tibetan ’’Jam- 
bzan-bsad-pa, of which Wassilieff has given an abstract,® from 

5. yyaya-vartika •p. 

6. Der Buddhismus, pp. 298, 307f, 337 of the German tr. 
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the Abhidharmakosa-vjakhya, a work of the idealistic school Yoga- 
cara (for a transcript of which the present writer is inebted to 
thecourtesyofProf.de la Vallee Poussin), and from Prajna- 
karamati’s commentary on the Bodhicaryavatara (ix. 8f., 95 f). 

The Vaibhasikas admitted that an atom had six sides, but 
they maintained that they made but one, or what comes to the 
same, that the space within an atom could not be divided. 
Their opinion has been disputed by the Naiyayikas in an old 
verse quoted in the Mydya Vdrtikd (p. 521). They further asser¬ 
ted that atoms were amenable to sense-knowledge, though they 
were not visible apart, just as a dim-sighted man sees a mass of 
hair, though he connot see a single hair. This view, too, was 
disputed by the Naiyayikas, who maintained that the atom is 
transcendental (atindriya), not perceptible to sense (aindriyaka) J 

The Sautrantikas seem to have regarded the aggregate of 
seven atoms as the smallest compound (am)} Their opinion 
seems to have been that the (globular) atoms did not touch 
one another completely, but that there was an interval between 
them; but some held different views. All agreed that the atom 
is indivisible, though some admitted that it might be regarded 
as having parts, viz. eight sides. Both the Vaibhasikas and the 
Sautrantikas declare that atoms are not hollow, and cannot 
penetrate one another. 

Most points in the Buddhistical opinions which we have 
related are also discussed in the Mydya Sutra, Bhdsya, and 
Vdrtika; all the speculations on atoms we have dealt with in 
this our second group (the Vaisesika Sutra perhaps excepted) 
must, therefore, be regarded as having been current in the same 
period, i.e. in the beginning of our era down to the 6th cent, 
and later. 

III. The latest improvement of the atomic theory consists 
in the assumption of dvyamka-s, etc. It was first taught by Pra- 
sastapada (p. 28), and is plainly referred to by Udyotakara; 
it was received as a tenet in all later works of what may be 

7. Nyaya-sutra ii. 1.36, iv. 2.14 ; cf. Nyaya-vartika p. 232. 

8. Cf. Hiuen Tsiang, Si-yu-ki i. 60. In Puranic measures 8 paramdnu-s 

equal to 1 parasuksma (Wilson, Visnupurana i. 93n). 
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called the combined Nyaya-Vaisesika.® The fusion of these two 
schools began early, and seems to have been complete at the 
time when the Nyaya Vdrtika was written; for in this work the 
Vaisesika Sutra is several times quoted simply as the Sutra or 
Sastra, and once (p, 222) its author is called Paramarsi, a title 
accorded only to the highest authority. From that time dvyam- 
kas are quite familiar in Sanskrit writers. It is assumed that 
two atoms (paramdrm) form one binary (dvyanuka), and that three 
or more^® dvyariuka-s form one tryariuka, which is ‘great’ and 
perceptible by the eye. From tryanulca^% are produced all things. 
Modern writers further assume caluranuka-s>, formed of four 
tryanuka-5, etc. The reasoning that led to this highly artificial 
theory is the fallowing. The rule that the quality of the pro¬ 
duct is derived from the corresponding quality of the cause does 
not apply to dvyanuka-s and tryamka-s. For in that case the‘small’ 
dvyanuka-s would produce a ‘small’ tryanuka, not a ‘great’ one as 
required. And if the smallness of the dvyanuka-s were produced, 
from the like quality of the paramanu-s, it would be of a higher 
degree, just as two great things produce one greater thing; but 
the paramdnu is that than which nothing smaller can be imagi¬ 
ned. Therefore, it is not the dimension of the cause, viz. of 
the parts, which produces the peculiar dimension of the dvyanuka 
and tryanuka, but another quality : number. The number of the 
dvyanuka-s in the tryanuka has the effect of producing, on the 
latter, greatness, a dimension which differs in kind from that 
of its parts. Dvyariuka-s have been assumed for the following 
reason. As great things are of two kinds, eternal (viz. the infini¬ 
tely great ones, e.g. space) and non-eternal, so both kinds must 
be found in ‘small’ things. Eternal small things are, of course, 
the atoms. Non-eternal ones must therefore consist of atoms; 
they are the dvyannka-sd^^ov/ number is produced by the ‘notion 
which refers to many unities’ (apeksdbuddhi); and such a notion 
presupposes an intellect to form it; in our case it must be the 
intellect of one who perceives all the atoms and dvyanuka-s, and 

9. Nyaya-vartika, p. 448 10. Srldharay p, 32. 

,11. Athalye’s note to Tcrka-sarngraha, Bombay Sanskrit Series, p. 123. 

12. Prasasiapadap. 131 and Sridhara p. 133. 
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who therefore must be omniscient—that is, God. Without him 
in whose intellect the notion of duality in dvyanuka-s, subsists, 
there would not be any dvyanuka-^ or any tryanuka-s, and conse¬ 
quently there would not be anything whatever. This strange 
idea, found in nuce already in Prasastapada, was brought for¬ 
ward by Udayana (12th cent.) as a proof of the existence of 
God. 

Having passed in review all forms of the atomic theory which 
are known to us at present, we must now inquire into the origin 
of that theory. Two points appear to be of chief importance 
for our inquiry : first, that the name of atom is anu, ‘small’, 
or paramdnu, ‘absolutely small’; and secondly, that ‘small’ was 
generally considered to differ, not in degree but in kind, from 
‘great’. In accordance with this notion which is shared by all, 
even by the opponents of the atomic theory, the small, or, as 
we had better call it, the infinitesimal, had to be assumed as 
existing, and needed no further proof. The idea of the infini¬ 
tesimal in this sense seems to have already been current in the 
time of the Upanisads, where we frequently meet with the state¬ 
ment that brahman is smaller than the small, and that the self 
(atman) is small [am). In order to arrive at the conception of 
the atom, the idea of the infinitesimal had not only to be app¬ 
lied to matter, but it had, at the same time, to be joined to the 
idea of its indestructibility. Reasoning from analogy apparently 
came in to help; as the absolutely great, e.g. space, is acknow¬ 
ledged by all to be eternal, so that absolutely small, the atom, 
must also be assumed to be eternal. At any rate, the notion 
of the infinitesimal led, by easy steps, to the conception of the 
atom. It was probably in this early stage of development that 
the Jains took up the idea of the atom and made use of it in 
their metaphysical speculations. But in India the inventors of 
a new theory have generally been forgotten, and the fame atta¬ 
ched to it went to those who succeeded in defending the theory 
against all opponents and in thus putting it on a base of firm 
reasoning. This task seems to have been performed by the 

HS-5 


3€xLtrlxml.cj€iJ. ^HjujLhA. 



34 


History of Science in India 


Vaisesikas. For the atomic theory makes an integral part of 
their system, and in their Sidra we find the outlines of the argu¬ 
ments used to establish it. Moreover, when the atomic theory 
is discussed in the Vedanta Sutra, it is there ascribed to the 
Vaisesikas, and at the same time treated as one of their cardinal 
tenets; we may therefore conclude that the author of the Vedanta 
Sutra looked on the Vaisesikas as the principal upholders, if not 
the authors, of the atomic theory. 

When once firmly established, the atomic theory must have 
had much persuasive power with many philosophers; for it put 
in place of the primitive conception of matter as an eternal but 
quite undefined substance the more rational notions which 
offered an intelligible explanation of the perpetual change of 
things while still maintaining the eternity of matter. The Nor¬ 
thern Buddhists adopted it, though they had to deny the eter¬ 
nity of atoms, according to the fundamental tenet of Buddhism 
that there are no eternal things. Even some adherents of Yoga 
admitted paramdnu-%, defining them as the smallest particles in 
which the three gurias are present.^® The Mimarnsakas are said 
by Prajnakaramati to have acknowledged eternal atoms;^* and 
the same holds good with the Ajivikas, as stated above. 

It must, however, be mentioned that Dr. W. Handt^^ has 
maintained the Buddhist origin of the atomic theory. ‘'Starting’, 
he says, ‘from the fundamental view of original Buddhism, 
which looked on the sarnsdra as continual springing into 
existence and perishing, they regarded the whole material 
world as an aggregate of non-cternal atoms, just as the 
spiritual one was produced by the aggregate of the five skan- 
dhasd But non-eternity seems to reverse the idea of the atom 
as it is generally understood. And if, as Handt asserts, the 
Buddhists, in order to explain the perpetual flow of existence, 
‘naturally hit on the assumption of non-eternal atoms which 
are divided into four classes according to the four elements,’ 
still it would seem not to have sufficed them even for that pur- 

13. Nyaya-vartika p. 251 f & Yoga-Siilra i.40. 

14. Comm, on Bodhicaryavatara ix. 127. 

15. Die atomistische Grundtage der Vaise nkaphilosophie, Rostock 1900. 
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pose. For the Sautrantikas have brought forward their famous 
theory of the momentariness of all things (ksanikavada). Every 
thing, according to this theory, exists but for a moment, and 
is in the next momiCnt replaced by a facsimile of itself, very 
much as a kinematoscopic view. The thing is nothing but a 
series (santana) of such momentary existences (ksana). Here 
time is, as it were, resolved into atoms. This theory explains 
perfectly well the perpetual change of things, and apparently 
was invented for that purpose. Still, the Sautrantikas retained 
the atomic theory alleged by Dr. Handt to have been invented 
by the Buddhists for the same purpose. We shall therefore not 
err in supposing that the Buddhists did not invent the atomic 
theory as a prop for their fundamental dogma, but advocated 
it because it belonged to the stock of physical and metaphysical 
ideas which passed current during the early centuries of the 
Christian era in Northern India. 
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ON THE SCIENTIFIC METHOD 
BRAJENDRA NATH SEAL 

THE DOCTRINE OF SCIENTIFIC METHOD 

A study of the Hindu Methodology of Science is absolutely 
essential to a right understanding of Hindu positive science, 
its strength and its weakness, its range and its limitations. 
Apart from this rigorous scientifie method, Hindu Chemistry, 
for example, would be all practical recipe, or all unverified 
speculation. This, however, would be a very inadequate and 
indeed erroneous view of this early achievement of the human 
mind. That the whole movement was genuinely and positively 
scientific, though arrested at an early state, will appear from 
the following brief synopsis of the Hindu Methodology of 
Science. 

CRITERION OR TEST OF TRUTH, AFTER THE BUDDFIISTS 

The ultimate criterion of Truth is found, not in mere cogni¬ 
tive presentation, but in the correspondence between the cogni¬ 
tive and the practical activity of the self, which together are 
supposed to form the circuit of consciousness. That knowledge 
is vaild which prompts an activity ending in fruition. (Cf. the 
distinction betw'een samvddi- and visamvadi-jndna. Also compare 
pravrtti-sdmarthyat arthavat pramdnam : Vatsyayana). Truth, the 
Buddhists contend, is not self-evidence, not the agreement 
between ideas, nor the agreement of the idea with the reality 
beyond, if any, for this cannot be attained direct, but the har¬ 
mony of experience (samvdda), which is implied when the 
volitional reaction, that is prompted by a cognition and that 
completes the circuit of consciousness, meets with fruition, i.e. 
realises its immediate end (with this compare Sriharsa, Khandana- 
khanda-khddya, on the relation of pramd to loka-vyavahdra). This 
is the material aspect of Truth. The formal aspect is given in 
a principle which governs all presentations in consciousness, and 
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which combines the three moments of Identity, non-Gontradic- 
tion and Excluded Middle in every individual cognitive opera¬ 
tion... 


PERCEPTION 

The conditions of Perception, and its range and limits, were 
carefully studied. The minima sensibile (e.g. the minimum 
visibile, the Trasarenu, the just-perceptible mote in the slanting 
sunbeam), the infra-sensible (anudbhilta-rupa, suksma sometimes 
termed atindriya), the obscured (abhibhuta, e.g. a meteor in the 
mid-day blaze), and the potential (anudbhuta-vriii), are distin¬ 
guished; but finer instruments of measurement were wanting, and 
this was a principal cause of arrested progress. It may be noted 
that the measurement of the relative pitch of musical tones was 
remarkably accurate (vide my paper on Hindu Mechanics and 
Physics). 

OBSERVATION ( DARSANA : VACASPATI AND UDAYANA ) 

The entire apparatus of scientific method proceeded on the 
basis of observed instances carefully analysed and sifted, This 
was the source of the physico-chemical theories and classifica¬ 
tions, but in Anatomy the Hindus went one step farther; they 
practised dissection on dead bodies for purposes of demonstra¬ 
tion. Ingenious directions are given, e.g., the body must be 
first disembowelled and wrapped round with the kusa and other 
grasses, then kept immersed in still water for seven days, after 
which the medical student should proceed to remove the layers 
of the skin with a carefully prepared brush made of the fresh 
elastic fibres of green bamboos, which will enable the tissues, 
vessels and ducts to be observed. Post-mortem operations as 
well as major operations in obstetric surgery (the extraction of 
the foetus, etc.) were availed of for embryological observations 
(e.g., it is stated that the rudiments of the head and the limbs 
begin to appear in the foetus in the third month, and are deve¬ 
loped in the fourth ; the bones, ligaments, nails, hair, etc, 
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becoming distinct in the sixth), and also embryological theories, 
e.g., the indication of sexual character in the second month by 
the shape of the foetus, the shape of a round joint indicating the 
male sex, and an elongated shape the female sex (cf. Caraka, 
Sutrasthana, Chap iv). In Phonetics (as in the Prdtisdkhyas, 
circa 600 B.C.), in Descriptive and Analytical Grammar (as in 
Panini), and in some important respects in Comparative Gra¬ 
mmar (as in Hemacandra’s Grammar of the Prakrta Dialects), 
the observation was precise, minute, and thoroughly scientific. 
This was also the case in Materia Medica and in Therapeutics, 
especially the symptomology of diseases. In Meteorology the 
Hindus used the rain-gauge in their weather forecasts for the 
year, made careful observations of the different kinds of clouds 
and other atmospheric phenomena (e.g. they estimate the 
heights of clouds, the distance from which lightning is ordina,rily 
visible or the thunder is heard, the area of disturbance of diffe¬ 
rent earthquakes, the height to which the terrestrial atmosphere 
extends, etc. ; vide Varahamihira, Sripati, and the authorities 
quoted by Utpala). In Astronomy the observation was, gene¬ 
rally speaking, very defective, as in the determination of the 
solar and the planetary elements, and this was probably due to 
the lack of practical interest, but the determination of the lunar 
constants entering into the calculation of lunar periods and 
eclipses, matters in which the Hindus had a practical ceremo¬ 
nial interest, reached a remarkable degree of approximation 
(much above Graeco-Arab computations) to the figures in 
Laplace’s Tables, which can only be explained by the circum¬ 
stance that in the case of these constants the Hindus carried out 
for more than a thousand years a systematic process of verifica¬ 
tion and correction by comparison of the computed with the 
observed results (like the navigator’s correction of the course of 
the ship at sea, a process which was termed drggatiitaikya. In 
Zoology the enumeration of the species of Vermes, Insecta, 
Reptilia, Batrachia, Aves, etc. makes a fair beginning, but the 
classification proceeds on external characters and habits of 
life, and not on an anatomical basis. In Botany the observation 
was mainly in the interests of Matena Medica, and the classi- 
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fication was as superficial as possible. ( Vide my paper on the 
Hindu Classification of Plants and Animals). 

EXPERIMENTS 


Experiments were of course conducted for purposes of chemi¬ 
cal operations in relation to the aiTs and manufactures, e.g. 
Metallurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, Hor¬ 
ticulture, the making and polishing of glass (lenses and mirrors 
of various kinds are mentioned, the spherical and oval vrtta and 
vartula being well known—Pliny indeed mentions that the best 
glass ever made was Indian glass). And the results of such ex¬ 
periments were freely drawn upon for building up scientific 
hypotheses and generalisations. But of experiment as an inde¬ 
pendent method of proof or discovery the instances recorded in 
books are rare. I may note one interesting example in Udayana’s 
Kirandvali, relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta, for if air were a 
form of the Earth-Bhuta, it would have weight, and it has none. 
To prove the absence of weight, he refers to an experiment. A 
small bladder made of a thin membrane, filled with air will 
not cause a greater descent in the scale than the same bladder 
weighed empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may be objected, 
he says, by one who accepts the weight of air, that this argu¬ 
ment is inconclusive; for a counter-experiment may be sugges¬ 
ted. The balloon filled with smoke (or gas, dhuma) rises in the 
air, whereas the air-filled balloon comes down. This would go 
to show that air has weight. Udayana replies that this would 
only show that both smoke (or gas) and air have no weight. 
The Hindus appear to have been ignorant of the principle of 
Archimedes. Vallabhacaryya, in the Llldvatl, it is true, speaks 
of a peculiar resistance to sinking (or gravity) exercised by 
water, which explains the tendency in certain objects to float 
or to come up to the surface of the water, but the description 
does not show that he had any clear idea on the subject. Ma- 
thuranatha, again, states that the determination of the degree 
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of purity (the carat) of gold by rubbing against the assaying- 
stone and observing the character of the yellowish streak against 
the black smooth background, is only an indirect means of 
ascertaining weight [gurutva-vailaksanya, lit. specific gravity)— 
which seems to suggest that there was a more direct means of 
arriving at the latter. Probably this refers to the common 
Indian method of comparing the lengths and weights of wires 
of uniform thickness that can be formed by drawing different 
pieces of gold through the same diamond bore. I think it may 
be regarded as fairly certain that the Hindus were ignorant of 
Archimedes’ discovery, an ignorance which, at any rate, they 
could not have well borrowed from the Greeks, no more than 
they could have thus borrowed their knowledge of things un¬ 
known to the Greeks themselves. 

FALLACIES OF OBSERVATION 

Mal-observation and Non-observation : These were carefully 
studied in relation to errors of observation, and hallucination 
[bhrama, adhydsa, dropa), which were ascribed to three causes : 
(a) Dosa, defect of sense organ, as of the eye in jaundice, or of 
the skin in certain forms of leprosy (leading to tactile insensibi¬ 
lity, cf. Susruta), or defect of /lecessary stimulus, e.g. too faint 
light, or undue distance or nearness, in vision; (b) Samprayoga, 
presentation of a part or an aspect instead of the whole; and 
(c) Samskdra, the disturbing influence of mental predisposition, 
e g. expectation, memory, habit, prejudice, etc. 

THE DOCTRINE OF INFERENCE 

Anumdna (Inference) is the process of ascertaining, not by 
perception or direct observation, but through the instrumenta¬ 
lity or medium of a mark, that a thing possesses a certain cha¬ 
racter. Inference is therefore based on the establishment of an 
invariable concomitance (Vydpti) between the mark and the 
character inferred. The Hindu Inference (Anumdna) is therefore 
neither merely formal nor merely material, but a combined 
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Formal-Material Deductive-Inductive process. It is neither the 
Aristotelian Syllogism (Formal-Deductive process), nor Mill’s 
Induction (Material-Inductive process), but the real Inference 
which must combine formal validity with material truth, 
inductive generalisation with deductive particularisation. 

An inference admits of a rigorous formal statement—in the 
shape of five propositions for dialectical purposes (i.e. in demons¬ 
trating to others)—or of three propositions when the inference 
is for oneself (svdrthdnumana) : 

(1) The probandum, the statement of the proposition to be 
established {pratijm), e.g. yonder mountain is “fiery”; (2) the 
reason, the ascription of the mark (hetu), e.g. for it smokes; 
(3) the general proposition, stating the invariable concomitance 
which is the ground of the inference—clenched by an example, 
e.g. whatever smokes is “fiery”, as an oven {uddharana)\ (4) next, 
the application, the ascertainment of the existence of the mark 
in the present case {upanqya), e.g. yonder mountain smokes; 
(5) finally, the conclusion, the probandum proved {nigamana), 
e.g. yonder mountain is “fiery”. 

1. Yonder mountain is “fiery”. 

2. For it smokes. 

3. Whatever smokes is “fiery”, as an oven. 

4. Yonder mountain does smoke. 

5. Therefore yonder mountain is “fiery”. 

For inference for onself only the first three or the last three 
propositions are held to be sufficient. 

The Hindu Anumdna, it will be seen, anticipates J. S. Mill’s 
analysis of the syllogism as a material inference, but is more 
comprehensive; for the Hindu uddharana, the third or general 
proposition with an example, combines and harmonises Mill’s 
view of the major premise as a brief memorandum of like ins¬ 
tances already observed, fortified by a recommendation to 
extend its application to unobserved cases, with the Aristotelian 
view of it as a universal proposition which is the formal ground 
of the inference. This Formal-Material Deductive-Inductive 
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process thus turns on one thing—the establishment of the in¬ 
variable concomitance (vydpti) between the mark and the cha¬ 
racter inferred—in other words, an inductive generalisation. 
The question is : what is our warrant for taking the leap from 
the observed to unobserved cases ? Under what conditions are 
we justified to assert a Universal Real proposition on the basis 
of our necessarily limited observation ? 

THE CARVAKA VIEW 

Among the Carvakas there were two classes, the cruder school 
of materialists who accepted perception (pratyaksa) as a valid 
source of knowledge, as well as the reality of natural law 
(svabhava), and the finer school of sceptics, who impugned all 
kinds of knowledge, immediate as well as mediate, and all evi¬ 
dence, perception as well as Inference (vide Jayanta’s reference 
in the Nyayamanjari to SuHksita-carvakaly, also carvaka-dhurtaslu 
etc. Ahnika 1.) 

The Carvakas hold that the principle of causality which the 
Buddhists assume to be a ground of an induction (vydpti) is 
itself an induction (a case of vydpti), which amounts to reason¬ 
ing in a circle (cakraka) ; that every inference is based on an 
unconditional invariable concomitance, which itself must be 
inferred, as universal propositions cannot be established by our 
limited perceptions, and thus there is a regressus ad infinitum, 
(anddiparampard), and that the nexus between cause and effect, 
or between the sign and the thing signified (e.g. smoke and fire), 
is only a mental step or subjective association based on former 
perception, a mental step which by accident is found justified 
by the result in a number of cases. 

THE BUDDHISTS : THEIR ANALYSIS AND 
VINDICATION OF INFERENCE 

The Buddhists, however, take their stand on the principle 
of the uniformity of Nature (svabhdva-pralibandha : Mydya-bindu). 
This uniformity, for scientific purposes, has to be divided into 
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tvvo diflferent relations : (1) the uniformity of succession in the 

relation of cause and effect, e.g. of smoke to fire (tadutpatti : 
Jifyajia-bindu); (2) the uniformity of co-existence (in the form of 
co-inherence in the same substrate) in the relation of genus 
and species, e.g. the relation of invariable concomitance ex¬ 
pressed in the proposition “All Sirnsapas are trees”, which is not 
a relation of causality, but of co-existence or co-inherence in 
the same substrate (i.e. the co-inherence of the generic qualities 
of a tree with the specific characters of a Sisu-tree in this parti¬ 
cular individual before me, a Sisu-tree), a relation which may 
be termed essential identity (tddalmya : Nyaya-bindu). To these 
two the Buddhists add a third ground of inference, non-percep¬ 
tion of the perceptible (driyamipalabdhi), which is employed in 
inferring the absence (pratisedha) of a thing from the non-percep¬ 
tion of the thing or of something else. In all cases of inference 
based on the Uniformity of Nature, the relation is that of 
inseparableness or non-disjunction between the mark and the 
character inferred. The question is : how is this inseparableness 
(avindbhava) ascertained, and what is the warrant of our belief 
in it in these cases ? 


ASCERTAINMENT OF INSEPARABLENESS OR 
NON-DISJUNCTION : BUDDHIST ACCOUNT 

First take the case of causation. The cause is the invari¬ 
able antecedent of the effect. What is meant is that (a) a 
specific cause (or sum of causal conditions) is invariably follow¬ 
ed by a specific effect, and (b) a specific effect (with all the 
distinctive and relevant accompaniments), is invariably preced¬ 
ed by a specific cause. It is not that clouds always lead to 
rain, or that floods in the river valley always imply rain in the 
hills higher up. But this particular conjunction of antecedent 
circumstances (e.g. the appearance of a particular kind of clouds 
accompanied by flashes of lightning, the roll of thunder and 
flights of Valakas—driven by the wind from a particular quar¬ 
ter of the horizon, and ascending in black masses, etc.) is as 
a rule the precursor of a particular assemblage of rain effects 
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(rain with particular accompaniments). Again this particular 
kind of flood (overflowing of the river-banks accompanied by 
muddy discoloration of the water, rapid currents, the bearing 
down of tree-trunks, etc.) is always preceded by rain in the hills 
higher up (though, no doubt, other cases of floods in a river 
may be due to a breach in an embankment or the melting of 
the snows). In other words, the Buddhists (and the earlier 
Nyaya school ) avoid the difficulty arising from the plurality 
of causes by taking into consideration the accompanying pheno¬ 
mena, which, if properly marked, would always point to a 
specific cause of a specific effect, and vice versa. 

I quote Nyaya authorities, but this device to obviate the 
plurality of causes is common to the early Nyaya and the 
Buddhistic systems. ...In other words, a single condition called 
a cause is not invariably succeeded by the effect, nor does the 
effect phenomenon in general point to any particular cause as 
antecedent, for there may be a plurality of causes of a general 
effect. The skilful observer will therefore select the full comple¬ 
ment of causal conditions which is invariably succeeded by the 
effect, and also the specific effect ( e.g. dhuma-viksa ) which 
points to a specific causal antecedent. Compare also Jayanta : 
“We infer an effect from a specific assemblage of causes”. 
Similarly, “We infer a specific cause from a specific assemblage 
of effects”. ( Nydyamanjari, Ahnika 2, on Gotama Sutra 5, 
Ahnika 1, Chap. 1). 

A specific assemblage of causes, therefore, has only one 
specific assemblage of effects, and vice versa. Of course, the 
observer is to find out the essential or relevant features (as 
distinguished from the irrelevant ones) which, being included, 
will enable him to specify the particular cause of the particular 
effect. 

Now, this being premised to be the exact meaning of the 
inseparableness or non-disjunction in the case of cause and 
effect, we come to the question with which we started : how is 
this relation to be ascertained or established between two 
phenomena or assemblages of phenomena ? Obviously, mere 
observation of their agreement in presence (anvaya) and their 
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agreement in absence (vjatireka) is no help in the matter. 
Take a concrete example. The ass is customarily employed 
to bring the fuel with which fire is lighted. In a hundred 
cases you have observed the ass among the antecedents of 
smoke. In a hundred cases you may have observed that when 
there is no ass there is no smoke. This is no warrant for con¬ 
cluding a relation of cause and effect between an ass and 
smoke. It may be that you happen to have never observed 
smoke without an antecedent ass, or an ass without smoke 
following. Even this is of no avail. It is not agreement 
(unbroken and uniform though it be) in presence or in absence, 
or in both, that can settle the matter. There is one and only 
one way of ascertaining the causal relation. Suppose A with 
certain accompaniments is found to precede B immediately. 
Now, if A disappearing B disappears, even though all other 
antecedents remain and there is no other change in the case, 
then and then only can the causal relation be ascertained. It 
is not a mere table of pwasitive instances or negative instances ; 
it is this Method, which we may term the Method of Subtrac¬ 
tion (the Method of Difference in its negative aspect), that is 
the only exact and rigorous scientific Method. Such was the 
statement of the earlier Buddhists (cf Udyotakara^s and Vacas- 
pati’s report of the Buddhist doctrine of Inference : sa hi 
pratibandho na darsammatravaseyafi) ■ ■ ■ 

But the canon in this form is not sufficiently safeguarded 
against possible abuse. Two points have to be emphasised : 
(1) It must be carefully observed that no other condition is 
changed, (2) that the appearance and disappearance of A 
must immediately precede the appearance and disappearance 
of B. The definition of a cause is based on two fundamental 
characters : (1) the unconditional invariableness of the antece¬ 
dence and (2) the immediateness of the antecedence. The 
canon of the Method of Difference must therefore be stated in 
such a form as to emphasise each of these aspects. And one 
main difficulty in the practical application of the canon is that 
along with the introduction or sublation of an antecedent, some 
other phenomenon may be introduced or sublated unobserved. 
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As a safeguard against this radical vitiation of the Method, the 
the later Buddhists formulated the canon of a modified Method, 
termed the Pancakarani, a Joint Method of Difference, which 
combines the positive and the negative Methods of Difference 
(the Method of Addition and the method of Subtraction) in a 
series of five steps, and which equally emphasises the uncondi¬ 
tionality and the immediateness of the antecedence as essential 
moments of the causal relation. This is neither agreement-in- 
presence nor agreement-in-presence-as-well-as-absence (the 
foundation of J. S. Mill’s Joint Method of Agreement), but the 
Joint Method of Difference. The Pancakarani runs thus : 

The following changes being observed, everything else re¬ 
maining constant, the relation of cause and effect is rigorously 
established : 

First step—The “cause” and the “effect” phenomena are 
both unperceived. 

Second step—Then the “cause” phenomenon is perceived. 
Third step—Then, in immediate succession, the “effect” 
phenomenon is perceived. 

Fourth step—Then the “cause” phenomenon is sublated or 
disappears. 

Fifth step—Then, in immediate succession, , the “effect” 
phenomenon disappears. 

Throughout, of course, it is assumed that the other circums¬ 
tances remain the same (at least the relevant or material cir¬ 
cumstances). 

This Pancakarani, the Joint Method of Difference, has some 
advantages over J. S. Mill’s Method of Difference, or, what is 
identical therewith, the earlier Buddhist Method; and the form 
of the canon, bringing out in prominent relief the unconditional¬ 
ity and the immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mill’s canon, and is as 
much more consonant than the latter to the practice of every 
experimenter, as the Hindu analysis of Anumdna as a Formal- 
Material Deductive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s analysis of the 
Syllogism (or Mediate Inference). 
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But even the Pancakarani is no sufficient answer to the ques¬ 
tion with which we started. The Pancakarani is only a method; 
it shows only how in a particular case the relation of cause and 
effect is to be established. But we want more than this—we 
require a warrant for the process. The Buddhists therefore 
supply the following proof of the Method : Doubt is legitimate, 
but there is a limit to doubt. When doubt lands you in an un- 
sfettlement of a fundamental ground of practice, and would thus 
annul all practical exercise of the will, the doubt must cease ; 
else the doubt would be suicidal or sophistical. In this particular 
case, when the Pancakararn is satisfied, the antecedent in ques¬ 
tion must be the cause, for there is no other antecedent to serve 
as cause; the proof is indirect but rigid. If this be not the cause, 
there is no cause of the phenomenon. It was not, and it begins 
to be, without a cause; which would be a contradiction of the 
rational ground of all practice, for all volitional activity pro¬ 
ceeds by implication on the principle of causality. If things 
could happen without a cause, all our motives to action would 
be baffled. The link between a presentation and the instinctive 
volitional reaction would snap, and the circuit of consciousness 
would be left incomplete. In fact, the Buddhists go farther; 
they hold causal efficiency (arlhakriyd) to be of the essence of 
empirical (relative) Reality. The proof of the Joint Method of 
Difference, then, lies in a strict application of the principle of 
causality in its negative form (viz., there can be no phenome¬ 
non without a cause), and the truth of this last is guaranteed 
by the same ultimate criterion of empirical (relative) Reality 
as the truth of Perception itself, viz. the correspondence bet¬ 
ween the rational and the practical activity of the self. 

But invariable concomitance (or non-disjunction), the Budd¬ 
hists argue, has another form, e.g. the relation of the genus to 
the species. We may have perceived a hundred instances of 
the association of certain characters with certain others ; we 
may also have never perceived the former when the latter were 
absent ; but this would not enable us to generalise and estab¬ 
lish invariable and unconditional co-existence. We must be 
first satisfied that there is identity of essence (tdddtmya). It is 
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only when we perceive that the characters of a Sirnsapa are 
co-inherent with the generic characters of a tree in the same 
individual object (a Sirnsapa-tree before me), and when we 
further perceive that the characters are held together by the 
relation of identity of essence, that we can say that all Sirnsapas 
are trees. For as there is identity of essence, a Sirnsapa would 
not be a Sirnsapa if it were not a tree ; it would lose its self- 
identity, which is a contradiction. Hence the relation of iden¬ 
tity of essence, as in the relation of the species to the genus, is 
the sole ground for establishing uniformity of co-existence 
(praiibandha). 

For the Buddhist Method of Induction in its latter form, 
the PancakSranl, see Sarvadarsana-samgraha : Buddhist reply to 
the Carvaka attack on Inference. 

THE NYAYA DOCTRINE OF INFERENCE 

The Nyaya easily demolishes the Buddhist contention about 
identity of essence. The Nyaya writers, being realists, do not 
impugn the reality of the genus (jdti) like the nominalists or 
the nominalistic conceptualists; but they point out that the 
inseparableness (or non-disjunction) in such cases can only be 
established by the experience of unbroken uniformity. Uniform 
agreement in presence with uniform agreement in absence—not 
the mysterious identity of essence irresistibly perceived in any 
individual case or cases—is the only basis for constituting genera 
and species in natural classification. Indeed, some of the later 
Nyaya writers point out that individuals do not always possess 
in nature all the characters that go to form the definition of the 
class to which they are referred. 

Similarly, as regards the relation of cause and effect, a nexus 
is sometimes fancied to be perceived, a power in the cause to 
produce the effect (sakti), or 201 uKxmaXe ^ovrn (jdti-saiiksmya) 
which is supposed to be present whenever the effect (quality or 
substance) is produced (cf. Bacon’s view of the “Forms” of 
Simple Qualities). All this is neither a matter of observation 
nor of legitimate hypothesis. There is nothing except the 
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invariable time-relation (antecedence and sequence) between 
the cause and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the cause of what 
succeeds; it must be an unconditional antecedent as well (anya- 
thd siddki'sunyasya niyata purvavartitd being the definition of kdrya- 
karana bhdva). For example, the essential or adventitious 
accompaniments of an invariable antecedent may also be in¬ 
variable antecedents; but they are not unconditional, but only 
collateral and indirect. In other words, their antecedence is 
conditional on something else (na svdtantryena). The potter’s 
stick is an unconditional invariable antecedent of the jar; but 
the colour of a stick, or its texture or size or any other accom¬ 
paniment or accident which does not contribute to the work 
done (so far as we are considering it), is not an unconditional 
antecedent, and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable antecedents, or 
what enters into the production of these co-effects, may them¬ 
selves be invariable antecedents; but they are not uncondi¬ 
tional, being themselves conditioned by those of the antece¬ 
dents of which they are effects. For example, the sound 
produced by the stick or by the potter’s wheel invariably 
precedes the jar, but it is a co-effect, and Akasa (ether) as the 
substrate and Vdyu (air) as the vehicle of the sound enter into 
the production of this co-effect; but these are not “uncondition¬ 
al” antecedents, and must therefore be rejected in an enumera¬ 
tion of conditions or causes of the jar. Again, the conditions of 
the conditions, the invariable antecedents of the invariable ante¬ 
cedents, are not unconditional. The potter’s father is an invari¬ 
able antecedent of the potter, who is an invariable antecedent of 
the jar, but the potter’s father does not stand in a causal 
relation to the potter’s handiwork. In fact, the antecedence 
must not only be unconditionally invariable, but must also be 
immediate (avyamhita-purvakdlavacchedena karyadese sattvam). Final¬ 
ly, all seemingly invariable antecedents which may be dispensed 
with or left out are ipso facto not unconditional, and cannot 
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therefore be regarded as causal conditions. In short, nothing 
that is unnecessary is unconditional. For this class, vide Visva- 
natha, Siddhanta-muktavali on Sloka 20. For example, it is the 
custom to point to spatial position or direction with the fingers ; 
but finger-pointing, though invariably present, is not causally 
related to the perception of direction or spatial position, be¬ 
cause we can imagine such perception without finger-pointing : 
Vacaspati, Tdtparyyatlkd. Chap. I, Ahnika 1, Sutra 5. 

Visvanatha in the Bhasd-parkcheda mentions five kinds of 
anyathasiddha, conditional antecedents. There are several classi¬ 
fications of these irrelevant antecedents. 

The unconditional (anyathd-siddhi-sdnya), as interpreted in 
this comprehensive sense, is a far more fruitful conception than 
Mill’s, and is well adapted to its work—the elimination of the 
irrelevant factors in the situation. In the end, the discrimina¬ 
tion of what is necessary to complete the sum of causes from 
what is dependent, collateral, secondary, superfluous, or inert 
(i.e. of the relevant from the irrelevant factors), must depend 
on the test of expenditure of energy. This test the Nyaya would 
accept only in the sense of an operation analysable into molar 
or molecular motion, but would emphatically reject if it is 
advanced in support of the notion of a mysterious causal power 
or efficiency (sakti). With the Nyaya all energy is necessarily 
kinetic. This is a peculiarity of the Nyaya—its insisting that 
the effect is only the sum or resultant of the operations of the 
different causal conditions—that these operations are kinetic, 
being of the nature of m Uion, in other words, holding firmly 
to the view that causation is a case of expenditure of energy, 
i.e. a re-distribution of motion, but at the same time absolutely 
repudiating the Sarnkhya conception of power or productive 
efficiency as metaphysical or transcendental (atindrlya), and 
finding nothing in the cause other than an unconditional invari¬ 
able complement of operative conditions (kdrana-sdmagri), and 
nothing in the effect other than the consequent phenomenon 
which results from the joint operations of the antecedent condi¬ 
tions. It may be noted that the Nyaya, while repudiating 
transcendental power (sakti) in the mechanism of Nature and 
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natural causation, does not deny the existence of metaphysical 
conditions like merit (dharma), which constitute a system of 
moral ends that fulfil themselves in and through the mechani¬ 
cal system and order of Nature. 

The causal relation, then, like the relations of genus to 
species, is a natural relation of concomitance (svabhdvika-samban- 
dha : Vacaspati) which can be ascertained only by the uniform 
and uninterrupted experience of agreement in presence and 
agreement in absence, and not by deduction from a certain 
a priori principle like that of Causality or Identity of Essence. 

NYAYA OBJECTION TO THE BUDDHIST METHOD OF DIFFER¬ 
ENCE AS A MF.ANS OF ASCERTAINING CAUSALITY 

Take for example the Buddhist deduction of Causality in 
any particular conjunction by means of the negative Method of 
Difference, or of the Pancakarani. The ascertainment of the 
causal relation by these Methods is open to the following 
objections : (1) The unconditionality of the antecedent cannot 
possibly be ascertained. As the Carvaka rightly points out, 
the Methods enable you to eliminate irrelevant antecedents 
that are or can be perceived; but the introduction or sublation 
of latent or undetected antecedents can be imagined, against 
which the Method of Difference is powerless. In the case of 
the production of smoke, for example, by fire—what if I say 
that an invisible demon intervenes in every case between the 
fire and the smoke, that this demon (pisdea) is the immediate 
antecedent and real cause of the latter, and that the fire is an 
accident which in every such case is brought about by its own 
causal antecedents ? In saying this I do not go counter to the 
principle of causality, and am landed in no contradiction 
(vydghdta) such as strikes at the very roots of all practice, or 
baffles the completed circuit of consciousness, however much 
I may violate probability. 

(2) In the second place, even supposing that the fire in this 
particular ease (which satisfies the Method of Difference rigidly) 
is ascertained to be the cause of the smoke, how can I know 
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that fire is the cause in other cases, or that there is no other 
cause ? You will perhaps argue that if there were an indefinite 
number of causes of the same specific phenomenal effect, it 
would violate the principle that phenomena are all conditioned, 
i.e. exist only under certain conditions fkdddcitkatva), which is 
more comprehensive than the principle of causality, and the 
contradiction of which equally overthrows all rational practical 
activity. Yes, I accept the conditionality of phenomena, but 
this is not violated by supposing that one specific assemblage of 
phenomena has more than one cause. It is true that if you 
suppose such plurality of causes you cannot establish the invaria¬ 
bleness of the particular conjunction (green-wood fire and 
smoke) which your Method of Difference fixes upon as a case of 
cause and effect; in other words, with your special principle of 
Causality so restricted, and without any general principle of 
Uniformity of Nature to fall back upon, you cannot ascertain 
from the present case, or from any number of similar cases that 
you may have observed, that all green-wood fires are followed 
by smoke, or that in a given case smoke has been preceded by 
fire—i.e., you are helpless in demonstrating (or ascertaining 
indubitably) the relation of cause and effect. But this is an. 
objection against your own position, not mine. Why not admit 
at once that certain phenomena are naturally connected (as 
invariable concomitants or antecedents) with other phenomena, 
and take your stand on observed concomitance (uniform and 
uninterrupted experience of agreement in presence as well as 
absence) without assuming causality as an a priori principle and 
making deductions therefrom, and without the trouble of ascer¬ 
taining the relation of cause and effect in every individual case ? 
I am free to admit that theoretical objections of irresistible 
force (like those of the Carvaka sceptics) can be urged against 
this ascertainment of universal invariable and unconditional 
concomitance on the basis of mere observation. Doubts of this 
kind can no more be laid by my view of the matter than by 
your canons of causality and essential identity. Ultimately we 
all have to fall back on the rational practice of thinking persons, 
and such persons are always content to act on practical cer- 
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titude instead of hankering after an unattainable apodictic 
certainty in the affairs of life. This same practical certitude is 
also the ultimate warrant of the Deductive-Inductive Inference 
by which we ascertain the characters of things without direct 
perception and through the medium or instrumentality of a 
mark. 


THE NYAYA ANALYSIS OF THE CAUSAL 
RELATION (CONTINUED) 

Co-effects : In the enumeration of different varieties of irre¬ 
levant antecedents, we have already noticed that co-effects of 
the same cause are apt to be confounded as cause and effect. 
In some cases the co-effects may be simultaneous, e.g. the case 
of the ascending and the descending scale in a balance, which 
are co-effects of gravity (vide Parthasarathi Misra on Kumarila, 
^loka-vdrtika, Sunya-vada ^loka 157). In other cases the co¬ 
effects may be successive effects of the same cause, and here the 
risk is great of mistaking the antecedent co-effect to be the cause 
of the succeeding co-effect, e.g. the case of ants moving to a 
line to carry their eggs upward, which is observed before the 
summer rains, where the movement of ants and the rains are 
not cause and effect, but successive effects of the same cause, 
viz. the heat (usmd), which disturbs the elements, viz. the earth 
and the atmosphere (mahdbhula-ksobha); the ants being affected 
by this heat earlier than the atmospheric movements which 
bring the clouds and the rain. 

SYNCHRONOUSNESS OF CAUSE AND EFFECT 


This is resolved into a case of simultaneous co-effects of the 
same ultimate cause, e.g. the ascent of one scale and the descent 
of the other in the balance, which are not related as cause and 
effect, but are simultaneous effects of gravity. In other cases 
the synchronousness is only apparent, the interval between the 
antecedent and the consequent being too small (suksma-kdla) to 
be apprehended e.g. in the case of the needle piercing a hun- 
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dred soft lotus-petals laid one upon another, where the steps 
are really successive; or the illumination of the whole room by 
the light of a lamp, where the succession is unperceived owing 
to the inconceivable velocity of light (cf. Kumarila, Sloka-vdr- 
tika, Sunya-vada, Sloka 156-157. I quote Mimarnsa authorities, 
but the view is common to the Mimarnsa and the Nyaya* 
Vaisesika). 

THE TIME-RELATION IN A CHAIN OF CAUSES AND EFFECTS 

A careful study of the time-relation in a chain of causes and 
effects is a peculiarity of the Vaisesika system (and the later 
Nyaya). A moment (ultimate unit of time, ksana) is defined 
to be the time-interval between the completion of the sum of 
conditions and the appearance of the effect. The Vaisesika 
conceives the unit to be determined by reference to the division 
of one atom from another (Sapta-paddrthl, Sivaditya : the ulti¬ 
mate unit of time is the time during which motion exists in an 
atom prior to its division from another atom, in a case of divi¬ 
sion due to motion). The Sarnkhya, we have already seen, 
determines this ultimate unit by reference to the motion of a 
tanmdtra. 

The number of such units will determine the time-interval 
between a given set of physical conditions and a particular 
effect, for between a so-called sum of causes and a so-called sum 
of effects there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which form the 
causal chain. However crude in the practical application, the 
fundamental idea is, in connection with the principle of work 
and energy (for which both the Sarnkhya and the Nyaya-Vaise- 
sika furnish a rudimentary basis), immensely suggestive of a 
possible Time Calculus. 

THE NYAYA GROUND OF INFERENCE—VYAPTI 

Inference, then, in the Nyaya, depends on the ascertain¬ 
ment, not of the causal relation, nor of the relation of genus to 
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species, but of a natural relation, between two phenomena, of 
invariable and unconditional concomitance (Uddotakara and 
V^acaspati). Of the two phenomena so connected, one is called 
the vyapya or gamaka (the sign, mark, or indicator), and the 
other vydpaka or gamya (the thing signified, marked, or indicat- 
ted). In the relation of fire and smoke, for example, smoke is 
the vyapya or gamaka (sign or mark) ; and fire, the vydpaka or 
gamya (the thing signified or marked). Now the relation of 
vydpti between A and B may be either unequal or equipollent 
(visama or sama). When A is the sign of 5, but B is not the 
sign of A, the vydpti is one-sided or unequal, and here a vydpti 
is said to exist, between A and B, but not between B and A. 
For example, smoke is a sign of fire, but fire is not universally 
a sign of smoke. When, therefore, the relation of vydpti is an 
unequal one, as between smoke and fire, it is expressed in the 
proposition : “Wherever the vyapya (sign or mark, e.g. smoke) 
exists, the vydpaka (the thing signified or marked, e.g. fire) also 
exists.” From this it follows by necessary implication ( a sort 
of arthdpatti) that whenever the vydpaka (e.g. fire) is absent, the 
vyapya (e.g. smoke) is also absent. Again, the vydpti may be a 
mutual or equipollent one, i.e. A and B may be signs of each 
other, e.g. green-wood fire and smoke. Here each in turn is 
vydpya and vydpaka, and this is expressed in the two proposi¬ 
tions : (1) Wherever there is smoke there is green-wood fire, 

and (2) wherever there is green-wood fire there is smoke. By 
necessary implication it follows : (1) Where there is no green¬ 

wood fire there is no smoke and (2) where there is no smoke 
there is no green-wood fire. We have seen that a vydpti exists 
between smoke and fire, for wherever there is smoke there is 
fire, but we cannot say that a vydpti exists between fire and 
smoke, for we cannot say that wherever there is a fire there is 
smoke. The combustion of an iron ball (ayogolaka), for example, 
is a case of fire without smoke. But it would be correct to say 
that a vydpti exists between green-wood fire and smoke, as well 
as between smoke and green-wood fire. The question, there¬ 
fore, is ; what is the relation between fire and smoke ? The 
relation between fire and smoke is a conditional relation; i.e. 
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on condition that the fire is green-wood fire, it would be a sign 
of smoke. In other words, a vydpti implies unconditional 
invariable concomitance, and the relation between fire and 
smoke is not therefore a vydpti (natural unconditional con¬ 
comitance), for fire requires a “condition”, upddhi, viz. green¬ 
wood, to be followed by smoke. Smoke, on the other hand, 
requires no “condition” to indicate fire. For the purposes of 
Inference, therefore, relations between phenomena may be 
considered as of two kinds : (1) Contingent conditional rela¬ 
tions, holding good on the fulfilment of a certain condition or 
upddhi, and (2) vydpti, or unconditional invariable relation, 
between a mark and that which it marks, a relation without 
any upddhi or determining condition. It is this latter kind of 
relation that serves as the ground of inference. If we can 
ascertain that a vydpti exists between A and B, then ^ is a 
sign of B, and an inference of the presence of B from the 
presence of A, and of the absence of A from the absence of B, 
would be warranted. The question, therefore, is how to 
ascertain the relation of vydpti between two phenomena ? 

ASCERTAINMENT OF VYAPTI ACCORDING TO 
THE EARLY NYAYA 

Briefly speaking, the observation of agreement in presence 
(anvaya) as well as agreement in absence (lyatireka) between two 
phenomena, with the non-observation of the contrary, is the 
foundation of our knowledge of vydpli. This suggests a natural 
relation of invariable concomitance between the phenomena, 
which is fortified by our non-observation (adarsana) of the contr¬ 
ary (vyabhicdra).Bul this does not establish the unconditionality 
of the concomitance, which is essential to a vydpti. We have 
therefore to examine the cases carefully to see if there is 
any determining condition ( upddhi —i.e. some hidden or 
undetected but really operative or indispensable accompani¬ 
ment) which conditions the relation between the supposed sign 
or mark (gamaka) and the supposed signate (thing signified, 
gamy a). 
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Now let us consider what constitutes an upddhi. It is a 
circumstance which always accompanies, and is always accom¬ 
panied by, the supposed signate (the thing signified, gamya), 
but does not invariably accompany the supposed sign or mark 
(gamaka). If, therefore, in the set of positive instances where 
both the sign and the signate are present, nothing else is cons¬ 
tantly present, there can be no upadhi. Or, again, if in the 
set, of negative instances where both the sign and signate are 
absent, no other material circumstance is constantly absent, 
there is no upadhi. This follows from the very definition of 
an upddhi. It is impracticable to fulfil these requirements 
rigorously. Still, every one of the accompanying circumstances 
(of course the likely ones) may be taken successively, and it 
may be shown that the concomitance continues even when the 
suspected upddhi (sankitopddhi) is absent, and therefore it can¬ 
not be the upddhi. And this is to be fortified by the observa¬ 
tion of uniform and uninterrupted agreement in absence (vyati- 
reka) between the two concomitant phenomena. In this way, 
when we have disproved all suspected upddki-s, we conclude 
by establishing the vydpti. It is true that we may still go on 
doubting ; but doubt has a certain limit for the “experimenter” 
and the thinking person. 

When doubt overthrows the foundation of all rational prac¬ 
tice Or leads to a stoppage or arrest of all practical activity 
(loka-vyavahdra), it stands ipso facto condemned, and must be 
abandoned. Thus it is that vydpti is ascertained. In this way 
we observe innumerable instances of vydpti. Now, by means 
of repeated observations of this kind (bhuyo-darsana) we have 
established the principle of the Uniformity of Nature, and also 
of Causality; and these two principles thus ascertained may be 
made use of in their turn as the basis of an argumentation or 
deduction (tarka, uha) to confirm a particular vydpti in a 
particular case. Tarka or uha, then, is the verification and 
vindication of particular inductions by the application of the 
general principles of Uniformity of Nature and of Causality, 
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principles which are themselves based on repeated observation 
and the ascertainment of innumerable particular inductions of 
uniformity or causality. Thus tarka also helps in dispelling 
doubt (sandeha). Sriharsa^ however^ questions the validity of 
this verification—cf. the well-known couplet ending tarkah 
sankavadhih kutah. 

It will be seen that the process of disproving all suspected 
upddki-s, in the early Nyaya, answers exactly as a process to 
Mill’s Method of Agreement. In fact^ the disproof of a suspec¬ 
ted upadhi by pointing to instances of agreement in presence, 
even in the absence of the upadhi, fortified as this is by the 
instances of agreement in absence, virtually amounts to Mill’s 
Joint Method of Agreement. But the fundamental difference 
is this : Mill’s Method of Agreement is formulated in view of 
the phenomena of causation (including co-effects, etc.), and, as 
usually enunciated, confessedly breaks down in dealing with 
cases of Uniformities of Co-existence unconnected with Causa¬ 
tion; the Nyaya Method, based on the disproof of suspected 
upadhi-s, is a more daring and original attempt, and is far more 
comprehensive in scope, being applicable to all Uniformities 
of Co-existence and of Causation alike. And this the Nyaya 
successively accomplished by introducing the mark of uncondi¬ 
tionality into the relation of vydpti (Concomitance), even as the 
same mark of unconditionality had been previously introduced 
into the definition of Causality. The difference between the 
early Nyaya and the Buddhist systems may be briefly put thus : 
The former relied on empirical induction based on uniform and 
uninterrupted agreement in Nature, and accordingly regarded 
the Method of Agreement as the foundamental Method of 
Scientific Induction, founding Inference on vydpti, to which 
they subordinated Causality in the doctrine of Method; the 
latter assumed two a priori principles, viz. causality and identity 
of essence, deduced the canon of the Method of Difference 
by an indirect proof from the principle of Causality, and 
made this Method the foundation of all scientific Induction of 
Causality, just as they based all natural classification of genera 
and species on their a priori principle of Identity of Essence. 
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VYAPTI BETWEEN CAUSE AND EFFECT—RELATION OF 
CAUSALITY TO VYAPTI. 


On the Buddhist (and early Nyaya) view that one specific 
assemblage of “effect” phenomena has one specific assemblage of 
causal conditions, there would be two aggregates—the sum of 
causal conditions (kdrana-samagrt) and the sum of effects (kdrya- 
samagri). For example, fire requires green-wood to complete the 
sum of causal condidions to give rise to smoke with some particu¬ 
lar mark. Here, between an effect and a single condition (termed 
a cause) there is a relation of vydpti. The effect is vydpya or gamaka 
(the sign or mark); the cause (or condition) is vydpaka or gamya 
(the thing signified). In other words, the presence of the effect 
indicates the presence of the causal conditon, and the absence 
of the causal condition will by implication indicate the absence 
of the effect. Smoke of this particular kind is supposed to be 
an effect of which there is one and only one assemblage of causal 
conditions (fire and green-wood); hence, where there is smoke 
there is fire, and when there is no fire, there is no smoke. 

Now introduce the complication of the plurality of causes. 
Fire, for example, is the effect of several assemblages, e.g. 
(1) blowing on heated grass; (2) focussing rays through a lens 
on a combustible like paper or straw; (3) friction with the fire- 
drill, etc. Here each assemblage is regarded as a sum of causes. 
But in this case there is no vydpti between the effect “fire” and 
any particular assemblage of causal conditions, say of the lens 
or the fire-drill; for the presence of fire does not indicate the 
presence of the lens or the fire-drill assemblage, nor does the 
absence of either of the latter in particular indicate the absence 
of fire. Indeed, in such a case the effect “fire” is not a mark 
or sign (gamaka or vydpya) of any one in particular of the diffe¬ 
rent possible causal assemblages, though each of these particular 
assemblages of causal conditions is a mark or sign (gamaka or 
vydpya) of fire. 

The plurality of causes requires a further consideration in 
the light of the definition of the causal relation. A cause is 
defined to be the unconditional invariable antecedent. From 
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the unconditionality it follows that the entire sum of conditions, 
and not one single condition, is, properly speaking, the cause. 
In view of the plurality of causes, an invariable antecedent 
must be taken to mean that any particular cause (i. e. assem¬ 
blage of causal conditions) is invariably followed by the effect— 
not that the effect is invariably preceded by any particular 
cause. 

Popularly, a single condition, say the lens or the fire-drill, 
is said to be a cause of fire; but, in view of the plurality of 
causes, this is apt to be misleading, as there is no vyapti in this 
case; the lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of a cause, and 
undermines the relation of vyapti between an effect and a cause. 
Any particular cause (causal aggregate) still indicates the effect, 
but not vice versa. The earlier Nyaya (down to Vacaspati and 
Jayanta) obviated the plurality, as we have seen, by introducing 
distinctive marks in the effect such as would indicate a single 
specific cause (karya-bheda indicating karana-bheda). Some, in¬ 
deed, went farther and held that when the antecedent causal 
assemblages differ in kind, the effect-phenomena, though appa¬ 
rently the same, do really differ specifically (or in kind). But 
the Nyaya discards this hypothesis; the fire is the same, though 
the possible causes (or causal aggregates) differ, e.g. the lens, 
the drill, etc. But the effect-phenomenon to which we attend 
is not the only effect; in the case of plurality of causes we must 
carefully examine the accompaniments of the effect, i. e. the 
sum of effects, and the examination will show some distinctive 
or specific circumstance or accompaniment which will enable 
us to definitely determine the particular assemblage of causal 
conditions that must have preceded in the case under examina¬ 
tion. This is the device of the earlier Nyaya as well as of the 
Buddhists, as we have seen; but the later Nyaya doubts the 
practicability as well as the theoretical validity of such a step 
on an unrestricted assumption of the plurality of causes, and 
feels troubled by the circumstance that no effect for which more 
than one cause (or causal aggregate) can be assigned, can be 
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regarded as a mark or sign (gamaka or vydpya) of any one of 
the causes in particular. Accordingly, some adherents of the 
later Nyaya advanced the proposition that when more than one 
causal aggregate can be supposed for any effect, the latter is a 
mark or sign (gamaka or vydpya) not of any one of the causal 
aggregates in particular, but of one or other of them; and the 
absence not of one such cause, but of each and every one of 
them, alone indicates the absence of the effect. A cause there¬ 
fore should be defined to mean one or other of the possible alterna¬ 
tive aggregates which, being given, the effect follows invariably 
and unconditionally. If we ask what is the defining mark (or 
quiddity) of the cause (karanatdvacchedaka), we are told that it 
is one-or~otherness (anyatamatva), and nothing else; others cut the 
Gordian knot by assuming that the different possible causes of 
the same effect possess a common power or efficiency, or comm¬ 
on “form”, which accounts for the production of a common 
effect. The latter is therefore a sign or mark of this power or 
this form which is manifested by each of the causal aggregates. 
This hypothesis; they hold, is simpler and more plausible than 
the hypothesis of specific differences latent in the apparently 
identical effect of a plurality of causes. 

The scientific Methods already noticed—the Joint Method 
of Difference {the pancakdrard) and the Joint Method of Agree¬ 
ment (vydptigraha with upddhisahkdnirdsa and tarka) —are not 
the only methods of ascertaining causality or concomitance, or 
establishing a theory; nor are these Methods always practicable. 
Very often we reach the explanation of a fact (upapatti) by 
means of a hypothesis (kalpand) properly tested and verified 
(nirnita). A legitimate hypothesis must satisfy the following con¬ 
ditions : (1) the hypothesis must explain the facts; (2) the 

hypothesis must not be in conflict with any observed facts or 
established generalisations; (3) no unobserved agent must be 
assumed where it is possible to explain the facts satisfactorily 
by observed agencies; (4) when two rival hypotheses are in 
the field, a crucial fact or test (vinigamaka, ratio sufficiens) is 
necessary; the absence of such a test is fatal to the establish¬ 
ment of either; (5) of two rival hypotheses, the simpler, i. e. 


?!HxLxrLxmlmxLL 



62 


History of Science in India 


that which assumes less, is to be preferred, ceteris paribus', (6) of 
two rival hypotheses, that which is immediate or relevant to 
the subject-matter is to be preferred to that which is alien or 
remote; (7) a hypothesis that satisfies the above conditions must 
be capable of verification (nirnaya) before it can be established 
as a theory (siddhanta). The process of verification of a hypo¬ 
thesis consists in showing that it can be deduced as a corollary 
from (or is involved by implication in) some more general pro¬ 
position which is already well established (cf. Vatsyayana’s ex¬ 
position and illustration of Verification, nirnaya —iadulding both 
the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu logic, is only 
a subsidiary discipline, being comprehended under the wider 
conception of Methodology, which aims at the ascertainment 
of Truth, whether scientific (vijndna) or philosophical (jmna); 
the latter being the ulterior aim. In the investigation of any 
subject, Hindu Methodology adopts the following procedure : 
(1) the proposition (or enumeration) of the subject-matter 
(uddeia), (2) the ascertainment of the essential characters or 
marks, by Perception, Inference, the Inductive Methods, etc.— 
resulting in definitions (by lak^ana) or descriptions (by upalak- 
saria)', and (3) examination and verification (parlksa and 
nirnaya). Ordinarily the first step, uddeka, is held to include 
not mere Enumeration of topics, but Classification or Division 
proper; but a few recognise the latter as a separate procedure 
coming after Definition or Description. Any truth established 
by this three-fold (or four-fold) procedure is called a siddhanta 
(an established theory). Now the various pramdnas, Proofs, 
i.e. sources of valid knowledge, in Hindu logic, viz. Percep¬ 
tion, Inference, Testimony, Mathematical Reasoning (sambhava, 
including Probability in one view), are only operations subsidiary 
to the ascertainment of Truth (tattvanirnaya). And the Scientific 
Methods are merely ancillary to these pramdnas themselves. 

I have explained the principles of the Hindu doctrine of 
Scientific Method, avoiding the technicalities of Logic as far as 
possible; and I cannot here enter upon the logical terminology 
or the logical apparatus and machinery, which would require 
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a separate volume to themselves. For these I would refer the 
reader to my paper on Hindu Logic as also for an account of 
the later Nyaya (Navya-nydya). I will conclude with a few 
observations on Applied logic, i.e. the logic of the special scien¬ 
ces, which is such a characteristic feature of Hindu scientific 
investigation. What is characteristic of the Hindu scientific 
mind is that, without being content with the general concepts of 
Science and a general Methodology, it elaborated the funda¬ 
mental categories and concepts of such of the special sciences 
as it cultivated with assiduity, and systematically adapted the 
general principles of Scientific Method to the requirements of 
the subject-matter in each case. The most signal example of 
applied logic (or Scientific Method) worked out with syste¬ 
matic carefulness is the Logic of Therapeutics in Caraka, 
a Logic which adapts the general concepts of cause, effect, 
energy, operation, etc., and the general methodology of science, 
to the special problems presented in the study of diseases, their 
causes, symptoms, and remedies (see Caraka, Vimanasthan'a, 
Chap. IV.; also Sutrasthana; vide my paper on Hindu Logic.) 
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EARLY BUDDHISM 

T. W. RHYS DAVIDS 


The doctrine of paiicca-samuppada —that all dharrrmd (pheno¬ 
mena physical and mental) are paticca-samuppannd (happen by 
way of cause) finds in the Makd-niddna-suttanta or “The Great 
Discourse on Causation” the fullest exposition accorded to it 
throughout the Pitakas. It is true that for some reason the 
records of the Digha-nikdya excluded the first two of the twelve 
niddna-s (causes)— avijjd^ sankhdrd —and that in the Paccaydkdra- 
-vibhanga of the Abhidhamma, the formula is reiterated and 
analysed with greater variety of presentation. But in the Mahd- 
-niddm-siittanta the doctrinal contents are more fully worked 
out. There is another feature in this Digha exposition which 
seems to us of no little significance. 

But before discussing this feature, we would point to yet 
another factor in the statement in the chain of niddna-s which 
does not find a place in the Niddna-suttanta. This is the 
schematised or abstract formula of the whole sequence, showing 
the logic of it without the contents : “That being thus, this 
comes to be; from the coming to be of that, this arises. That 
being absent, this does not happen ; from the cessation of that, 
this ceases.” In the other nikdya s, this scheme usually pre¬ 
cedes the full formula, and in one case where the principle of 
the latter is called the dhamma, supersedes the formula. It is on 
all fours with the modern formulation of the law of causation— 
“That every event is the result or sequel of some previous 
event, or events, without which it could not have happened, 
and which, being present, it must take place.” 

The significant feature is this : although the formula, as 
expounded in the Niddna-suttanta, ends in the usual way—“Such 
is the uprising of this whole body of ill”—the burden of the 
dialogue is in no way directly concerned with “ill”, pain or 
sorrow.... That any being exists absolutely and eternally is at 
the same time denied ... Once more in the very strongly 
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emphasised rehearsal of the formula in the Great Tatiha-sankhaya- 
sutta, the doctrine there inculcated is not in any way hedonistic, 
sentimental or, directly, moral. It has nothing to say about 
dukkha. It is a repudiation of the belief in any permanent, trans¬ 
migrating intelligent principle in man, and the affirmation of 
the contrary view that vinnana (intelligent principle) is a con¬ 
tingent phenomenon, a happening by way of cause and effect, 
something that becomes and dies away. Dukkha, on the other 
hand, and the causes of it— evam.-.samudayo —holds, in nearly 
every case, the last word in this notable formula. And accord¬ 
ing to the Buddhist records, as told in the Mahapadana-suttania, 
the fact and sequence of those causes dawn ever on the mind of 
every Buddha in response to the anguished questionings of his 
mind brooding over the misery of the world, and of the infinite 
living and dying in it. 

Hence in trying to account adequately for the profound 
significance and high importance attached by the founders of 
Buddhism to the doctrine of the pa\icca-samuppdda, we need to 
keep in view this dual aspect of it—that it is a way of explaining 
phenomena, and that the most interesting phenomenon to be 
explained is that of dukkha. The latter standpoint is that of men 
as recipient or percipient, the former, that of man as intellec¬ 
tive or interpreting. 

Now if to this twofold aspect we add that of man as reacting, 
by will and deed, to his impressions and his interpretations, and 
take the Buddha’s doctrine of the Eightfold Path, as the corres¬ 
ponding formula, we have not only the whole of Early Buddhism 
in a nutshell, but also just those points concerning which we 
find the most emphatic affirmations of dhamma as dhamma ascri¬ 
bed to Gotama ; 

“Both in the past and now do I set forth just this : dukkha 

and the cessation of dukkha.” 

“Let us put aside questions of the Beginning and the End, 
HS-9 
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I will teach you the dhamma : That being thus, this comes 
to be. From the coming to be of that, this arises. That 
being absent, this does not happen. From the cessation of 
that, this ceases.” 

“There is a Middle Path...discovered by theTathagata (dis¬ 
covered by none but a Tathagata)...This Aryan Eight¬ 
fold Path”... 

These three central tenets are put, by our earliest and best 
authorities, in these or other words, in the mouth of Gotama 
himself at the very outset of his career, in his first sermon, as 
the doctrine of the Four Aryan or Noble Truths. And the paticca- 
samuppdda, with its positive formula of uprising (samudaya) , and 
its negative formula of passing away (nirodha), covers the ground 
staked out by the second and third of these Truths. It is fre¬ 
quently quoted in this connection, and its importance in the 
dhamma is thereby made the more evident. 

But the reason for that importance only becomes clear when 
we look away from the dttkkha to which the formula is so often 
applied, away too from the antecedence of dukkha, and consider 
all that is implied in the paticca-samuppdda by way of method 
and Weltanschauung. If we persist in viewing either dukkha or its 
causes as the ‘secret’ of the doctrine, we might omit the formula 
altogether, since the nature and cause and effect of each niddna 
is fully taught in each nikdja. Nor is the order of sequence the 
main tenet. Frequent liberties are taken in the Canon with both 
order and number of niddna-%. Nor finally could the arrange¬ 
ment of antecedents and consequences in an iterated rigmarole 
(convenient for oral transmission) appeal with the runic force 
of a Shibboleth to a movement of thought like that of Buddhism, 
any more than would be similarly arranged fragment of formula 
contained in the Sdnkhya-kdrikd have appealed, as such, to the 
followers of that school. No reformers who so carefully purged 
their literature of all the ‘eulalic’ reiterations of “Om ! Hari !” 
and the rest, that so throng the pages of the Upanisads would 
care a brass farthing for any ‘accumulative jingle’ accounting 
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for things after the fashion of the widely spread pre-historic folk 
rune... 

It was not the fact of dukkha nor the fairly obvious condi¬ 
tions of birth and so on leading up to it^ that come as a revela¬ 
tion to each Buddha, beneath his Bo-tree. It was the process 
of samudaya and nirodha as a natural and universal law. 

Coming to pass : Coming to pass : At that thought there arose in 
' me a Vision into things not called before to mind, and knowledge arose, 

insight, wisdom, light arose. 

Not uncaused and casually, nor by the fiat of Isvara—Indra, 
Soma, Varuna, Brahma—did events happen, painful or other¬ 
wise; not as Job and the Psalmist taught—“God distributeth 
sorrows in his anger” (Job xxi. 17). For “God is a righteous 
judge and God is angry with the wicked every day” (Psalm 
viii. 7.2). Events come impelled by preceding conditions, causes 
that man could by intelligence and good will study and govern, 
suspend or intensify. 

Thus Buddhaghosa, in explaining the name paticca-samup- 
pada, points out that it excludes all theories of absolutism, 
nihilism, chance, irregular causation, and indeterminism. And 
of such theories, it is concerning the implied rejection of the 
first two that he is most explicit. Mainly, that there is no 
persistent ego reaping results in one life sown as causes in a 
previous life, and that it is not a different, and alien ego either, 
which reaps. The latter person (attabhava) is the resultant, the 
creature, the ‘evolute^ of the former. Thus faithfully was the 
tradition of the Pitaka-s preserved, wherein the view of vinnana 
as a persistent ego was categorically contradicted in the words 
aneka-pariydyena paticca-samuppanna (causally evolved in various 
ways). 

Let it be remembered that the “immanent” absolutism oppos¬ 
ed by Buddhism was chiefiy the Brahmanic theosophy. Accord¬ 
ing to this, the dtman of the individual was not so much an 
efflux of the World-Atman, as was the latter immanent in, and 
identified with, each man-soul. “In the beginning this world 
was only Soul, in the shape of a man... world-guardian, world- 
lord,this i.e. My Soul.” (Bx Up i.4.1; Kaus Up iii.8). “My Soul” 
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was therefore, in that theosophy, the personal First Cause and 
Final Cause. And hence the paticca-samuppada of Buddhism 
was as decided a negation of all teleology as was the theorem 
of Demokritus and his master Leukippus, that “nothing happens 
by chance, but everything through a cause and of necessity.” 

Flad the fates been kinder to the writings of the Atoraist of 
Abdera, had the “teleological reaction” not been led by two 
men of such extraordinary genius as Plato and Aristotle, it is 
conceivable that the whole philosophy, not to say the dhamma, 
of the West, might have flowed along a channel in which the 
influence of the mikros and the megas Diakosmos might have 
brought both that philosophy and that dhamma more nearly 
parallel to the informing principle of the paticca-samuppada. As 
it happened, Europe learned from Athens compromise and 
comprehensiveness, learned to believe in a universe governed 
partly by necessity and partly by chance, learned to combine 
belief in unchanging natural law with belief in First and Final 
Causes. 

And so gradually has the realm of regular, causal sequence 
encroached upon that of the casual and the arbitrary, that on 
no period in the intellectual development of Europe can we 
place our Anger and say ; Flere the concept of a universe govern¬ 
ed, as to its every movement and happening, by natural causa¬ 
tion, was brought home to the minds of men,—to the mind of 
one man. There is nothing resembling the intellectual earth¬ 
quake caused half a century ago by that extension of the law 
of causation : the theory of evolution. Or was there some 
such milestone of rational development reached, when Demo¬ 
kritus formulated the philosophy of Atomism,and won renown 
as a great prophet and teacher of mankind ? 

In the history of Indian thought, on the other hand, we can 
point to such an epoch-making crisis, we can discern the signi¬ 
ficance of the law of universal causation breaking in on a great 
mind with a flash of intuition. The law, we read, stands as 
fundamental, whether Tathagatas have arisen or not. But the 
Tathagata penetrates and masters it, and delivers the know¬ 
ledge thereof to the world. 
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No such crisis of thought is patent in the literature of the 
Brahmins, though that literature extends over practically the 
whole era of Indian culture. Those Upanisads which are 
ranked as the oldest show a naif animism : those ranked later 
reveal thought attained to relative maturity. But there is no 
evidence of a transition causing a mental upheaval. In the 72 
stanzas of the Sdnkhya-kdrika, again, 25 per cent contain some 
consciously generalised affirmation respecting cause and effect. 
The abstract causal concept shows as a well-matured instrument 
of metaphysical thought. Throughout the Toga-sutra, too, we 
find allusions to causality as an abstract idea. It is only in the 
Buddhist nikaya-s that we come up against the actual effort itself 
of the human mind to get at a more scientific view of world- 
order,—an effort which is marked with the freshness and 
vigour of a new fetch of intellectual expansion, and the import¬ 
ance and gravity of which is affirmed with the utmost emphasis, 
both in the earliest records and in the orthodox literature of ten 
centuries later. 

The significance of the Pitaka-s as the vehicle of this evolu¬ 
tionary cry of travail and new birth, is not minimised by the 
objection, that a Gospel promulgated by laymen (Khattiyas), 
and preached to the man in the street, would naturally regard 
as truths new and wonderful, axioms which, to the more eso¬ 
teric, philosophical schools of the day, were the commonplaces 
of dialectical metaphysic. For we have shown that, in the one 
case where such a school has preserved its ancient literature, 
we find books of pre-causational and post-causational thought, 
but nothing indicating that the conviction of universal natural 
causation was taking birth... 

Now in the history of philosophy, whether its concepts be 
sought in the cell and the academy of the originating seer, or 
in the reaction to his influence in thoughtful and earnest minds, 
nothing is more illuminating either for chronology or for 
interpretation, than to catch the intelligence in the act of 
ascending to a fresh vantage-point in its interpretation of the 
world : 
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Dhammarmyam, Sumedha, pasadam aruyha, samantacakkhu... 
avekkhassu ! 

And since no auspicious day amid Egyptian or trans-Agean 
ruins has brought back to us Leukippus or Demokritus, the 
Buddhist Pitaka-s, by presenting this evolutionary moment, 
causes a unique interest for the historian of human ideas, not 
only in India, but in the entire world of culture. 
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ON TflE MEDICAL AUTHORITIES 

G. N. MUKHOPADHYAY 


AGNIVESA 

Agnivesa is said to have been the son of Agni, the god of 
fire. Bharadvaja gave him the Agneyastra or “the weapon of 
fire” which Agnivesa in his turn presented to Dronacarya, 
the preceptor of the Pandavas (Dawson, Classical Mythology, 
p. 6). Panini wrote an aphorism for Garga, Agnivesa and 
oXhzrs (Panini, 4.l.lOSj. He was the most intelligent amongst 
the disciples of Atreya Punarvasu. He was of sharp intellect, 
and his work was declared to be the best of all the books 
composed by the pupils of Atreya. (Caraka-samhita, i.lj. His 
work was called Agnivesa-tantra and this was afterwards redacted 
by Caraka, and so became known as the Caraka-samhiid. 

Dr. Ray maintains that the work of Agnivesa became 
obsolete when Vagbhata wrote his Asjdnga-hrdaya-samhitd ( see 
History of Hindu Chemistry, p. xiii); but this is not true, for Vag¬ 
bhata distinctly mentions Agnivesa to be one of his sources 
(Astdhga-krdaya-samhitd, I.i). Similarly Vagbhata I, also in his 
Astdrtga-sarngraka cites Agnivesa’s book as one of his sources 
(Afanga-sarngraha, vi. 1). Indu in his commentary Sasilekha 
writes : mayd ca agnivesadi-krta etc. (Sasilekha, vi. IJ. In the 
Susruta-sarnhitd, vi.i, we read : ...ye coktdh paramarsibhih. 

Dalvanacarya comments on it as follows : sapu kdyaeikitsasu 
agnivesa-bheda.-.eXc. 

This shows that when the old Sausruta-tantra was redacted 
by Nagarjuna and became known as the Susruta-sarnhitd, Agni¬ 
vesa’s work was extant. Srikanthadatta (1288 A.D.), the 
disciple of Vijaya Raksita (1240 A.D.) and the commentator of 
Vrnda’s Siddhayoga (in his Vyakhyd-kusumdvall) cites slokas from 
Agnivesa-tantra which are not found in the Caraka-samhita (vide 
Srikantha’s comment on the use of sand-bath in fever). Bha- 
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vamisra also quotes in his Bhava-prakd’sa passages from Mddhava- 
nidana and Vyakhyd-madhu-kosa in which Agnivesa is referred to. 
The book appears to have existed in the time of Gakrapani 
Datta (1060 A.D.), the famous commentator of Caraka-samhitd. 

The book is not available now; but the nature of his work 
can however be known from the quotations in different works. 

Agnivesa was also known by the name of Hutasa; and by this 
name he is quoted by Madhavakara in his Niddna in the chap¬ 
ter on “Fracture : Its Pathology” thus : bhagnam samasad dvivi- 
dham hutasa. Srikanthadatta in Vjdkhyd-tnadku-kosa comments ; 
carake hutasa-sabdenagnivesah etc. (p 248). Bhavamisra quotes 
both the Madhava^s reading and Srikantha’s comment on it 
in his Bhdva-prakdsa. 

The following formulae are attributed to Agnivesa ; 
1. Gangerl Ghrta, 2. Vasadyam Ghrta, 3. Satpalarn Ghrta, 
4. Cavyadyarn Ghrta, 5. ^vadamstradyam Ghrta, 6. Tiktakam 
Ghrta, 7. Mahatiktakarn Ghrta, 8. Tryusunadyam Ghrta. 

BHELA 

Bhela was ohe of the six disciples of Punarvasu Atreya and, 
like Agnivesa and others, he wrote a treatise on Medicine— 
Bhela-samhitd —from which Vagbhata II acknowledges to have 
derived help (Astdnga-hrdaya-samhitd, I. i. p. 7). When Vag¬ 
bhata II flourished, Caraka- and Su'sTuta-samhitd had already 
undergone redaction but Bhela-samhitd was available in its origi¬ 
nal form. This fact becomes clear, from his reference to Bkela- 
samhitd being the work of a Rsi, whereas the Caraka-samhitd 
and Susruta-samhitd contained redactions of later authors (Astdh- 
ga-hrdaya-samhitd, VI. xi. p. 405). 

Burnell thinks that Bhela was a native of Gandhara or 
Kandahara from the repeated mention of the country in his 
book. 

Bhela is also known as Bheda, and as such he is mentioned 
in the works of Vagbhata, the commentator Dallana and 
others. 

Bhela-sarnhitd : The book in a mutilated state is noticed in 
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Burnell’s Tanjore Catalogue of Sanskrit Manuscripts, p. 63 fF, 
(No. 10773). The manuscript is dated about 1650 A.D. The 
general outline of the treatise of Bhela agrees with that of 
Caraka. Burnell mentions Nidana, Vimana, Sarira, Indriya, 
Cikitsita and Kalpa Sthana-s. But in commenting on a formula 
of Bhela in Vrnda-madhava, Cakradatta^ Srikantha Datta and 
Sivadasa say ; bhaluki-taniroktatvadasya etc. 

Thus we know that there was a Siddhi-sthana in the Bhela- 
tantra. But we are not sure that Bhela and Bhaluki were iden¬ 
tical persons. Bhela-tanira has been quoted by Dallana, Vijaya 
Raksita, Srikantha Datta, Sivadasa, Cakrapani Datta and 
Vrnda Madhava. Bhaluki Vaidyaka is qouted in Atanka- 
nigraha and Bhaluki-cikitsd in the Todarananda. 

Many think that Bkela-samhita and Bhaluki-samhitd or -tantra 
refer to the same work. But as Dallanacarya in the JVibandha- 
samgraha mentions both Bhela and Bhaluki in the same sentence, 

they were possibly different individuals_ The quotations from 

Bhdluki-tantra deal mainly with surgery, and so possibly Bhaluki 
was a surgeon. Cakrapani refers to Bhaluki in his description 
of the surgical instruments. 

Manuscripts of Bhela-samhitd : So far as known at present 
only one manuscript of the book is known to exist. Hoernie 
possessed a copy of it in Telegu made for him by Order of the 
Government of Madras in 1905; Cordier had two copies, one 
in Telegu and the other in Devanagarl at an earlier date (See 
his Recents Decouvertes, pp. 4-5). Another manuscript “Radh 32” 
is mentioned in Aufrecht’s Catalogus Caialogorum 416 as existing 
in a native library in Lahore. But we have not been able to 
know anything of this manuscript. Sir A. T. Mookerjee had 
two copies of the manuscript in Telegu; and it has been 
published in the Devanagari character by the University of 
Calcutta in the Journal of the Department of Letters, Vol. VI, 
in 1921. 

Formulae attributed to Bhela and Bhaluki ; 1- Sahacara oil, 
2. Bhela’s Formula, 3, Bhaluki’s Formula, 4. Nila butter, 

5. Mahanila butter, 6. Dhavantari butter, 7. Guggulu Tiktaka, 

8. Bheli jawdgM or the Gruel of Bhela, 9. Bhaluki’s Mantra. 
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JATUKARNA 

Jatukarna was one of the six disciples of Punarvasu Atreya. 
In some manuscripts the name is also spelt as Jatukarna. Like 
Agnivesa, he wrote a book on medicine known as Jatukarna- 
samhita (or tantra). The book is not available now. 

Jatukarna is quoted in Sivadasa’s commentary Taltva-can- 
drika, Vijaya Raksita and Srikantha Datta’s commentary 
Vydkhyd-madhu-kosa and Vydkhyd-kunimdvalv, and in the Nibandha- 
samgraha by Dallanacarya. 

The following formula is attributed to Jatukarna ; Mahatik- 
taka Ghrta. 

HARlTA I 

Harita was one of the six disciples of Punarvasu Atreya. He 
also wrote a treatise on medicine called Hdrlta-samhitd. Some 
consider that Hdrlta-samhitd and Atreya-sarnhitd are identical 
books. But Bhava Misra quotes passages from Atreya-sarnhitd 
which are not to be found in the Harita-sarnhitd. The Hdrita- 
sarnhitd is not available now; but a more modern compilation 
has been printed in Calcutta as the original treatise. The 
author of the book—Pseudo-Harita—^is decidedly posterior to 
Vagbhata I, whom he mentions as an authority for Kaliyuga. 
The arguments against the printed edition being called the 
Hdrlta-sarnhitd will be discussed in detail under Pseudo-Harita 
or Harita II. The ancient author is described as Vrddha Harita 
or Harita I. 

Harita is also quoted in the Bhesajakalpa-sarngraha (Ms. G. 
O.M.L. 13183) and Vrddha Harita in the Todardnanda. 

Formulae ascribed to Hdrlta (all Butter) ; 1. Katuka, 

2. Mahavasadya, 3. Dasanga, 4. Lasuna, 5. Naracaka, 6. Maha- 
satpala, 7. Avartaki, 8. Draksadya, 9. Dvipancamuladya, 
10. Draksadya, 11. Maha Nila, 12. Kacchu Raksasa (oil). 

KSARAPANI 

Ksarapani was also one of the six disciples of Punarvasu 
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Atreya. He was the author of a medical treatise—the Ksdra- 
pdni-tantm. He is quoted by Srikantha Datta in Vydkhyd-madhu- 
kosa and Vydkhyd-kusumavali, by Sivadasa in Tattva-candrika and 
by Candrata in Cikitsd-kalikavivrti and by Cakrapani Datta in 
Tattva-candrika and Carakatattva-pradipikd, Ayurveda-dipikd. 

Perhaps he was identical with the ancient author Ksirapani. 

VRDDHA PARASARA OR PARASARA I 

Vrddha Parasara or Parasara the Elder was a son of the 
sage Sakti and grandson of Vasistha Rsi. Adrsyanti was his 
mother. He married Satyavati and was the father of Vyasa 
(Agni-purdna). 

He learned Vistiu-purdm from Pulastya and described it 
before Maitreya Muni. To avenge the sad death of his father 
by the Raksasas, he killed many of them in a sacrifice. Pulastya 
intervened and the Raksasas were saved from further 
molestation. 

He is the reputed author of the Pardiara-samhitd which is 
quoted as an authority in the Kaliyuga on questions of conduct 
and usage to be observed by the Hindus. The Pardiara-samhitd 
has been printed in Calcutta, Bombay and in many other 
places. 

He is mentioned in the Kdsyapa-samhitd to be one of the 
eight original authors of medical texts in ancient time. 

PARASARA II 

The saga Parasara was one of the disciples of Punarvasu 
Atreya. He wrote a treati.se on general medicine, Pardsara-sarn- 
hitd, which is not available now. He is, however, quoted by 
sivadasa, Vijaya Raksita and Srikantha Datta. His name is 
mentioned in the Sutra-sthdna (xvii. 21) of Vagbhata I, In the 
Hasti-dyurveda by Palakapya his name occurs in the list of sage.s 
who were invited by Romapada to learn the science of treat¬ 
ment of elephants. The following formulae are ascribed to 
Parasara: 1, Parasara Ghrta, 2. Amrtadamrta. 
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VRDDHA SUSRUTA OR SUSRUTA I 

Susruta, the elder, is so called in contradistinction to Sus- 
ruta II or the redactor of the original Sausruta-tantra. This 
original treatise was afterwards recast by the celebrated Budd¬ 
hist chemist, Nagarjuna and received the name of Smsmta- 
sanihitd. The commentators sometimes refer to the treatise of 
Susruta, the elder, so it is possible that the original treatise was 
available to them. 

For an account of the Sausruta-tantra, the original treatise of 
Susruta, we have no reliable source of information. We cannot 
isolate the Sausruta-tantra from the Susruta-samhifd. But we are 
certain that the original Sausruta-tantra was a different work, 
as the quotations from it in the commentaries are not to be 
found in the Susruta-samhita. 

As regards the authorship of Susruta-samhitd and its age, I 
quote here what I wrote about Susruta in my Surgical Instru¬ 
ments of the Hindus, vol. I, pp. 11-18 : 

The next treatise on Hindu Medicine is the Susruta-samhitd. 
Susruta was the son of the sage Visvamitra, a contemporary of 
Rama. He learned the Science of Medicine from Divodasa, 
surnamed Dhanvantari, king of Benares, at his Himalayan 
retreat. According to Susruta, Divodasa was the incarnation 
of Dhanvantari, the celebrated physician of the gods in heaven, 
and he first propounded the Art of Healing in the world. 
Susruta represented the Surgical School while Caraka was 
preeminently a Physician in practice. 

As regards the authorship of the book, opinions differ. To 
Susruta, Dhanvantari addressed his lectures on Major Sui'gery, 
which he reproduced in this work. But in the opening lines 
of the book, salutation is offered to Brahma, Daksa, Asvins, 
Indra, Dhanvantari, Susruta and others. This shows that 
Susruta cannot be the author of the work or at least of the 
work in its present shape, for no author can offer salutation to 
himself. By “the others” are no doubt meant the notable 
surgeons who practised and taught the Science of Surgery and 
who were either contemporary with or posterior to Susruta. 
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Possibly the original Susruta-samhita had been recast and the 
redactor could appropriately offer a salutation to the original 
author and to other surgeons who flourished before him. 
There is also an Indian medical tradition, noted in Dallana- 
carya’s Commentary, which assigns the improved and supple¬ 
mented edition of Susruta’s original work to Nagarjuna, the 
celebrated Buddhist chemist, who is said to have been a 
coAtemporary of the king Satavahana. 

In the third chapter, Susruta enumerates the subjects des¬ 
cribed by him—the chapter forming an index of the book. 
Therein he mentions the five principal divisions of his book and 
says that the Uttara-tantra or the Supplement would be describ¬ 
ed afterwards. Now the fact that the sixth part was appended 
to the work as a Supplement or Uttara-tantra (i.e., “after-treat¬ 
ise”) clearly shows that it was written afterwards by another 
surgeon and added to the original treatise. If the original 
Susruta wished to have six divisions of his book, he would have 
mentioned it clearly in (the index and would not have, after 
stating that his book consisted of five parts, added that “the 
Supplement would be described afterwards”, which seems to 
be an interpolation of the Supplementor to pass his edition as 
the original work of the author. Again, at the end of the fifth 
section, there is a passage describing the importance of the 
Ayurveda, which was meant as the conclusion of the book by 
the author. It is to be noted that at the end of no other 
sections do we find a similar passage. He also writes : “Thus 
one hundred and twenty chapters are described”, but adds : 
“The other diseases shall be described in the Uttara-tantra'^ : 
the latter part no doubt is an interpolation of the Supplemen¬ 
tor. Moreover, in the opening lines which serve as a preface 
to the sixth part, the authority quoted for the diseases of the 
eye is Nimi, the king'Janaka of Mithila and not Dhanvantari. 
But in the first chapter of the first section, it is described that 
sages wanted Dhanvantari to teach them Salya Tantra or 
Major Surgery only and he consented to their request. And 
this subject he treated in detail in the five sections of the book. 
In the Supplement, on the other hand, are described the other 
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branches of the science such as Minor Surgery^ Inner Medicine, 
etc. Probably this part was added afterwards to give comple¬ 
teness to the treatise ; and the original Susruta was called 
Vrddha or the Old by the commentators to distinguish him 
from the Supplementor. 

Susruta^s work is specially important to us as having two 
whole chapters (vii and viii of Section 1) devoted to the des¬ 
criptions of Surgical Instruments and one whole chapter (xxv 
of Section 1) to the principles of Surgical Operations. 

The age of Susruta is also involved in obscurity. Nothing 
can be ascertained from the fact that he was a son of Visva- 
mitra, for the age in which the latter lived is not known to us. 
But he must have flourished during the Vedic Age as many 
Vedic Hymns are ascribed to him. In the Mahdbharata, Susruta 
is mentioned as one of the sons of Visvamitra and in the 
Suhuta-samhitd the author is often described as his son. The age 
of the great epic has, with good reasons, been fixed at 1000 
B.G. So Susruta must have flourished much earlier. The 
latest limit which we can assign to Susruta is 600 B.G. as 
“there are indications in the ^atapatha-brdhmana, a secondary 
Vedic work, that the author of it was acquainted with the 
doctrines of Susruta” as regards the Osteology. “The exact 
date of that work is not known, but it is with good reason 
referred to the sixth century B. G.” Again in the Atharva-vsda, 
in the tenth book, there is a hymn on the creation of man in 
which the skeleton is described according to Atreya and Sus¬ 
ruta. “The large portion of it (Books I to XVIII) indeed 
admittedly belongs to a much earlier period, possibly as early 
as about 1000 B.G. ; and the hymn in question is included in 
this older portion.” This shows that Susruta could not have 
flourished later than 1000 B.G. 

Again in the Hastl-dyurveda, a book on the Treatment of 
Elephants by Palakapya, we find the surgical instruments des¬ 
cribed after the manner of Susruta. Palakapya lived as a veteri¬ 
nary surgeon in the court of Romapada, King of Ahga, which 
had as its capital the famous town of Gampa, identified with 
the modern town of Bhagalpur. King Romapada was contem- 
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porary with King Dasaratha, the father of Rama, the hero of 
Rdmayana. Here we have a corroborative evidence of the age 
of Susruta. 

Susruta is mentioned in the Varttikas of Katyayana who 
flourished during the fourth century B.C. 

In an article, Midwifery in India, contributed to the Indian 
Medical Record, 1924, I pointed out the uncertainty about the 
dates of the ancient authors as follows : 

The uncertainty about the dates of the medical authors in 
Ancient India is well known. Opinions differ as to the time of 
their existence within wide limits. Let us take the example of 
Susruta. Haas considered Susruta to have flourished in the 
12th century A. D., Wilson thought that Susruta and Caraka 
lived in the 10th century; and this view was adopted by the 
Editors of Pharmacographia Indica (p. 354). Lanceraux in his 
Treatise on Syphilis, Vol. I, p. 9, remarked that Suiruta, the 
Hippocratic treatise on Indian medicine, was written about the 
year 400 A. D. Macdonell concluded that Susiuta lived not 
later than the 4th century [History of Sanskrit Literature, Appen¬ 
dix, p. 436). Lietard (Lettres hisloriques sur Vetat de la medicine 
chez les Hindous, Paris, 1863) traced the origin of the Ayurveda 
of Susruta to the beginning of the Christian era. In his Lectures 
on Surgery Bilroth says : “The Ayurveda (“Book of the art of life”) 
is as regards medicine, the most important work in Sanskrit, 
was composed by Susruta; this work most probably first appear¬ 
ed in the time of the Roman Emperor Augustus” (Vol. I, p.4). 
Hessler in his Latin translation of Suhuta-samhita assigned the 
appearance of the work to a remote period of Indian history— 
the heroic age of India—the beginning of which is lost in the 
immensity of time, and the end of which is known to be about 
1000 B.C. In the Twentieth Century Practice of Medicine, Vol xviii, 
p. 621, Susruta is said to have flourished many centuries before 
Christ, the exact date being unknown; but as there was refer¬ 
ence to Atreya’s description of the seven varieties of Leprosy, 
there could be no doubt that the work was composed before 
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600 B. C., for the disease was well-known to Indians and the 
Chinese at that period. Hoernle (Osteology of the Hindus, Intro¬ 
duction, p.8) considered his date to be 600 B.G., and possibly 
earlier. In my work, The Surgical Instruments of the Hindus, I 
expressed the opinion that Susruta could not have flourished 
later than 1000 B. C. Naturally I felt a little surprised as Dr. 
Das maintained that Susruta lived in the 5th century A. D. I 
enquired about his authority for such a statement even after the 
recent contributions on the subject, and I succeeded in hitting 
upon his original. If we compare the two passages quoted 
below we would find that Das omitted the qualifying words of 
Neuberger, and has thus got the date 5th century for Susruta— 
a conclusion very different from that of Neuberger. 

Neuberger writes : “The most renowned representative of 
the medical literature of India are Caraka, Susruta, Vagbhata 
—the ancient trio...Caraka probably lived about the commence¬ 
ment of the Christian era; Susruta was, in the fifth .century 
A.D., looked upon as an author of a far distant past', and as regards 
Vagbhata his genuine work...can hardly have originated later 
than the seventh century A. D.” (History of Medicine, Vol. I, 
p. 47 ;. 

Das says : “The most renowned representative of the literary 
monument are the ancient trio—Caraka, Susruta, and Vag¬ 
bhata. Caraka probably lived about the commencement of the 
Christian era, Susruta during the fifth, and Vagbhata, not 
later than the seventh century A.D.” (Indian Medical Record, 
1924, pp. 40-42). 

On a comparison of the two passages quoted above, it would 
be found that Das omitted the qualifying words (the italics are 
ours) of Neuberger and thus concluded that Susruta lived 
during the fifth century A. D.; but the conclusion, it must be 
stated, was very different from, and was not warranted by, the 
statement of Neuberger. 

Haas marks two periods in the development of Hindu medi¬ 
cine : 

1. Earlier period (The Caraka period) : This period extends 
down to the arrival of the Arabs in India who brought with 
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them the knowledge of Greek medicine. To this period belong 
the treatises which are no longer identifiable. 

II. Later period : 

a) Early : Vagbhata’s Astafiga-hrdaya and 

b) Susruta—12th Century ? 

“^That neither of the two works now known as the Caraka and 
the Susruta can be accepted as ancient and original composi¬ 
tions, 'has been clearly shown by Dr. E. Haas in his two essays 
m the Journal of the German Oriental Society (Vol, xxx, p. 617 
and Vol. xxxi, p. 647). The Susruta, especially would seem to 
be a comparatively modern compilation, somewhat loosely and 
unscientifically put together in the manner of the Puranas.” 
(J.A.S.B., Ixi., p. 146.) 

Dr. Haas’ theory of the origin of the work is that Susruta 
is the Indian adaptation of the Arabic name Suqrat which is 
a confusion with Buqrat, the Arabic corruption of Greek 
Hippokrates. Kasi is an adaptation of the Island of Cos (Kios) 
known to the Arabs as the native land of Hippokrates (See 
Haas’ Essay on the Origin of Hindu Medicine, Zeitsch d. D. Morg. 
Ges. xxx, p. 617 seg.). 

But such views however cannot be maintained. Kasi is not 
the place where Hindu medical science took its origin, Dhan- 
vantari lectured on the science in his Himalayan retreat. The 
name Susruta occurs in the Bower MS., the date of which has 
been fixed at the 4th century A.D. (See J. A. S. B., Vol. lx, 
part I). The Book Susruta was translated into Arabic in the 
8 th century A. D. Sarad is mentioned by Rhazes ( see Paul 
VI. Ixi, Commentary, Vol. ii, p. 362. Syd. Soc. ed. ). 

Redaction : We have alluded to Nagarjuna, the Buddhist 
chemist, as the redactor of the Susruta-samhitd. He is said to 
have been a contemporary of King Kaniska, that is, about the 
first century B.G. 

Another revision was undertaken by Gandrata, the son of 
Tisata, the author of Cikitsd-kalikd. He revised the text which 
must have fallen then into a state of corruption. The probable 
date of Gandrata is the ninth century A. D. 

There is no doubt of the tradition that Susruta’s work was 
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redacted, for the author could not write such a passage as 
follows : “The surgical treatises of Aupadhenava, Aurabhra, 
Susruta and Pauskalavata form the basis of other treatises on 
the subject.” 

There is a shorter recension of the book, Laghu-susruta 
(MS. Pheh, 2), and another MS. of an epitome of the treatise 
is known (Susruta-sdra, MS, Radh, 23). 

Commentaries : 1. Cakrapanidatta— Bhdnumati —1060 A. D, 

2. Gayadasa— Nydya-candrika or Panjikd —11th century A. D, 

3. Jejjatacarya, 4. Bhaskara, 5. Madhava, 6. Brahmadeva, 

7. Dallanacarya— Mibandha-sarngraha —- 12th century A. D., 

8 . Ubhalta (Kashmir)—12th or 13th century A. D., 9. Gudha- 

pada-bhanga-tippana —quoted in Nibandha-sarngraha pp. 968 and 
1183, 10. Susruta-sloka-vdrttika-prasnavidhdndkhya-tlka —quoted in 
Vydkhyd-madhu-kosa, p. 14. 

CARAKA 

Origin of the Caraka-samhitd : In the Caraka-sarnhitd we find 
that Brahma taught Daksa the science of medicine; Daksa 
became the preceptor of the Asvin twins; they in their turn 
became the teachers of Indra and Indra imparted this know¬ 
ledge to Bharadvaja who was sent by a conclave of sages to 
learn the art for the welfare of the human race. Bhai'advaja 
had Punarvasu, Atreya and others as disciples. Atreya’s 
students were Agnivesa, Bhela, Jatukar:ia, Parasara, HarTta 
and Ksarapani, all of whom became celebrated as authors of 
Treatises on Medicine', the Caraka-sarnhitd being a revised and 
improved edition of the treatise of Agnivesa, which was declared 
to be the best production. Caraka did not, however, redact 
the whole book; the last forty-four chapters were edited by 
Drdhabala, a native of Pancanadapura, long supposed to refer 
to the Punjab (the land of five rivers) but at present identified 
with a town in Kashmir by Dr. Hoernle. Two other works, 
the treatises of Bhela and Harlta, are still extant; the former 
existing in manuscript in the Tanjore Library and the latter as 
printed text by Kavirajas K. G. Sen and B. L. Sen of Calcutta. 
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Age of Caraka : Now as regards the age of C'araka, there 
is great divergence of opinions. The Indians generally believe 
him to be a Rsi of great antiquity while the European scholars 
try to connect him with historical events of more modern times. 
Sylvain Levi has recently discovered in the Chinese Translation 
of the Buddhist Tripitaka that Caraka was the Court Physician of 
the Indo-Scythian King Kaniska, in the First century A. D. 
(See Journal Asiatique, July to December, 1896, pp. 444-484, 
and January to June, 1897, pp. 5-42; also Indian Antiquary, 
Vol. xxxiij 1903, p. 382, and Vienna Oriental Journal, Vol. xi, 
p. 164). But the following objections are to be met with before 
his conclusions can be accepted as proved : 

1. The age of Kaniska is not yet settled, the probable 
limits of his reign beign from the first century B.C. to the 
second century A.D. Moreover in the Buddhist Tripitaka 
referred to, the name of Caraka is simply mentioned as the 
Court Physician of the King Kaniska but there is nothing to 
identify him with the author of the book. The same name, 
found in different places, does by no means signify the same 
person. 

2. The time assigned to Caraka by the Indian medical 
tradition is of great antiquity. With regard to the chronological 
position of the three old authors, he is mentioned as anterior to 
Susruta and Vagbhata I. 

3. Dr. Ray has pointed out that the name Caraka is pat¬ 
ronymic in the Veda. It is quite possible that a much later 
namesake of his is referred to by the Tripitaka, just as we know 
that more than one Vagbhata appeared as successful physicians. 
Again we have evidence that eminent physicians in later times 
were called Caraka by way of compliment and so Vagbhata 
was called Caraka of Sindh or Sindhicara. 

4. Panini wrote special sutras for the Agnivesas and the 
Carakas (Panini. iv. 3. 107; iv.l. 105j. These names must have 
been famous before Panini’s time, otherwise he would not have 
written special sutras for them. Prof. Goldstucker has conclu¬ 
sively proved that Panini could not have flourished later than 
the sixth century B.C. 
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5. Patanja]] wrote a commentary on Caraka (quoted in 
Laghumanjusd of Nagesa Bhatta (Ray). He flourished during the 
second century B.C. Both Cakrapanidatta and Bhoja allude to 
him as the redactor of Caraka-sarnhitd. So Caraka must have 
flourished long before him^ for unless his work was regarded as 
a standard work of authority, Patanjali would not have taken 
so much pain to w’rite notes on the book, and still more for 
issuing a redaction. 

6 . The internal evidence of the book itself speaks against 
such an assumption. There is no salutation to any deity at the 
beginning of the book—a custom invariably found to be obser¬ 
ved in the more modern compilations. There is complete ab¬ 
sence of Pauranic theology in the Caraka-sarnhitd, nor is there 
any reference to Sakya Muni and his religion. Kaniska was a 
great patron of Buddhism, and it might naturally be expected 
from the Court Physician of the King to describe the charitable 
hospitals which we know from the edicts of Asoka to have 
flourished in every quarter of India. On the contrary we find 
description of a hospital as reserved for rich men only at their 
own houses. Those gods and goddesses that figure so prominent¬ 
ly in the Purdnas were unknown during his time. Beef was not 
then, apparently, a forbidden food, for it is spoken of as an 
article of diet that should not be indulged daily, nor should it 
be used in excessive quantity as it is mentioned as a cause of 
the disease, Vata-rakta or leprosy. 

The style of the book is antiquated and decidedly savours 
that of the Brdhmanas. Nyaya and Vaisesika systems occur in 
the text, and so probably the book was written long before the 
compilation of these sutras. 

Translations : Caraka was translated from Sanskrit into 
Arabic in the beginning of the eighth century and his name 
“Sharaka Indianus” occurs in the Latin translations of Avi¬ 
cenna, Rhazes and Serapion. “A translation of the Karaka from 
Sanskrit into Persian and from Persian into Arabic is mentioned 
in the Fihrst (finished 987 A. D.). It is likewise mentioned by 
al-Biruni; the translation is said to have been made for the 
Barmekides.” al-biruni’s chief source on medicine was “Caraka,' 
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in the Arabic Edition of Ali Ibn Zain, from Trabaristan.” It 
had been translated into English by A.C. Kaviratna^ Calcutta^ 
1920 A. D. 

The commentators of the Garaka and their commentaries : 
1. Patanjali—2nd century B.G.—His commentary is not avai¬ 
lable, 2. Isanadeva, 3. Hariscandra or Sri Hari Candra—1111 
A.D. Ms.—Oxf. 187b., G.O.M.L. 13092, 4. Vyapya Candra, 
5. Vakula, 6. Acarya Bhimadatta, 7. Bhisaka Isvara Sena, 
8 . Naradatta, 9. Jinadasa, 10. Jaijjata or Jejjada, 11. Guna- 
kara, 12. Cakrapanidatta’s commentary : Ayurveda-dlpika or 
Caraka-tatparya-tikd —1060 A.D., 13. Sivadasa Sen—his commen¬ 
tary is called Caraka-tattva-pradipika, 14. Narasirnha Kaviraja ; 
Caraka-tattva-prakdsa-kaustubha-tikd, 15. Acarya Svami-Kumara ; 
Caraka-samhitd-vydkhyd (Panjikd), 16. Gahgadhara : Jalpa-kalpa- 
taru, Berhampore, 1879 A.D., 17. Vaidyaratna Jogindranath 
Sen. His commentary is known as Upaskdra. 

Only the six last-named commentaries are known to exist; the 
works of the previous authors are known only from quotations. 

Besides his redaction of the Agnivesa-tantra, Caraka is said to 
have composed a Commentary on the treatise of Agnivesa— 
Agniveka-fikd (Ms.—S. B. 284) and Krsna-veda-tlka —Caraka, as 
the author of a commentary on Krsna Tajurveda, is quoted in 
Ms.—Oxf. 187 b. See also G.O.M.L. 13092. 

We learn from the Caraka-sarnhitd that the Agnivesa-iantra 
was redacted by Caraka. He explained fully what was brief 
and obscure in the original treatise, and curtailed what was 
superfluous. Thus the Tantra was practically re-written. 

Besides the Agnivesa-tantra, Garaka consulted the works of 
all the disciples of Atreya. But Caraka did not redact the 
entire work; the last seventeen chapters of the Cikitsd, the 
Siddhi and the Kalpa-sthdnas were redacted by Drdhabala of 
Pafica nadapura. 

Caraka is said to have been the son of Visuddha, a learned 
muni, who flourished during the Vedic period. Some believe 
him to be a native of Benares. But the term visuddhasya may 
not be the name of any sage—it simply means “of pure 
character.” 
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In another account, Caraka is said to have been an incarna¬ 
tion of Sesa —the serpent-god with a thousand heads—who is 
supposed to be the depository of all sciences, especially of medi¬ 
cine. Serpents were the ornaments of Siva, from whom the 
Science of Medicine is supposed by some to have originated. 
“Serpents were sacred to Aesculapius, the Grecian god of the 
medical art because they were symbols of renovation and were 
believed to have the power of discovering the healing 
herbs.” 

According to al-Biruni (India, translated by E. Sachau, 
Vol. i, pp. 158-9; cf. Reinaud, Memoire, p. 316), Caraka, i.e., 
the intelligent one, was at that time believed to be only another 
designation of Agnivesa. 

The name of Caraka—a Raksasa occurs in the Mahdbhdrata 
(Santiparva, Chs. 35-38). 

In the ^rimad-hhagavat, XII, Ch. vi, Caraka is mentioned as 
one of the sages, who are said to have been propagators of 
the Vedas, (See ‘Table of Teachers and Disciples ofVedic 
Studies’, p. 567). 

But Caraka is a family name, and the Kapisthala Caraka is 
the name of an old Caraka School of Vedic times. 

The medical authors mentioned in the Caraka-samhitd : 
1 . Atreya Punarvasu, 2. Ahgira, 3. Jamadagni, 4. Vasistha, 
5. Kasyapa, 6. Bhrgu, 7. Atreaya, 8. Gotama, 9. Sarnkhya, 
10. Pulastya, 11. Narada, 12. Asita, 13. Agastya, 14. Vama- 
deva, 15. Markandeya, 16. Asvalayana, 17. Pariksi, 18. Bliiksu 
Atreya, 19. Bharadvaja, 20. Kapisthala, 21. Visvamitra, 
22. Asvarathya, 23. Bhargava 24. Cyavana, 25. Abhijit, 
26. Garga, 27. Sandilya, 28. Kaundinya, 29. VraksI, 30. Devala, 
31. Galava, 32. Sahkrtyayana, 33. Vaijavapi, 34, Kausika, 
35. Vadarayana, 36. Vadisa, 37. Kankayana, 38. Saraloma, 
39. Kapya, 40. Katyayana, 41. Kaikesaya, 42. Dhaumya, 
43. Marici, 44. Kasyapa, 45. Sarkaraksa, 46. Hiranyaksa, 
47. Lokaksa, 48. Paingi, 49. Saunaka, 50. Sakunteya, 51. Mai- 
treya, 52. Maimatayani and others, 53. Brahma, 54. Daksa, 
55. Asvins, 56. Indra, 57. Agnivesa, 58. Bhela, 59. Jatukarna, 
60. Parasara, 61. Harlta, 62. Ksraapani, 63. Kumarasira Bha- 
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radvaja, 64. Rajarsi Varyovid, King of Kasi, 65. Rajarsi 
Vamaka, 66. Dhanvantari, 67. Asita Gotama, 68. Drdhabala. 

Gods and godesses mentioned : 1. Brahma;, 2. Indra, 

3. Laksmi 4. Jaya and Vijaya, 5. Visnu, 6. Visvakarma, 
7. Krsna, 8. Vasudeva, 9. Vrsadhvaja. 

DRDHABALA 

Caraka did not redact the whole of the Agnivesa-tanlra\ the 
last 41 chapters, i.e., 17 chapters of the Cikitsita. 12 chapters of 
the Kalpa and 12 chapters of the Siddhisthdna, were completed 
by Drdhabala. 

Drdhabala was an inhabitant of Pancanadapura. Now the 
question arises where is Pancanadapura. The word literally 
means ‘Hhe land of five rivers.” And as such, claims have 
been put forward for four different localities : 

1) It is generally identified with the Punjab, lit. Panca-Ap 

or Land of five Waters, But Hoernle says, 

“The usual identification of Pancanada with the Punjab is 
untenable ; for Drdhabala clearly indicates a locality (pura), 
not a country as his home.” {Osteology, Intro,, p. 3, f n. 1) 

2) Gahgadhara identifies Pancanadapura with Benares in 
his Jalpa kalpataru. Pancanada-tlrtha is one of the names applied 
to the city of Benares or Kasi. It means the sacred place of 
pilgrimate where five rivers or Panca-gangd or five Ganges 
meet. The five rivers are Kirana, Dhutapapa, Sarasvati ; 
Ganga and Jamuna (Kdst-khanda, ix. 114-15). 

Kasi is described as a “pura”. It is called Sivapurt (see 
Haima-kosa). So Pancanadapura may refer to Benares. 

3) Hoernle remarks : “In India the confluence of streams 
is apt to be treated as a sacred place of pilgrimage (tirtha)', and 
there are several such places called Pancanada. Anciently 
one of them appears to have existed in Kashmir, near the 
confluence of the rivers Jhelam (Vitastd) and Sindhu. Its place 
is indicated by the modern village of Pantzinor (lit., five chan- 

HS-12 


^HjdxrlxmljtixLL 



90 


History of Science in India 


nels), which lies close to what was the original site of that 
confluence, before its removal to its present site, in the latter 
half of the ninth century, in the reign of King Avantivarman. 
It was this Kashmirian Pancanada, which probably was the 
home of Drdhabala.” In the footnote he adds, “See Dr. Stein’s 
Translation of the Rdja-tarangini, Ch. iv, 248, v. 6611. ; also 
his account of the removal of the confluence, vol. ii, pp. 239 ff., 
419 ff.” 

4) Hoernle continues : “Dr. Cordier, in his Recentes Decou- 
vertes, identifies it with ‘Panjpur and nord d’Attock, Panjab,’ on 
the authority, as he has informed me privately (letter of 
January, 13, 1905) of‘an Indian Nagri map lithographed in 
Benares’ and of ‘the Indian Post Office Guide.’ I am afraid 
he has been misled by his authorites. Dr. Stein, whom I asked 
to verify on the spot, writes to me (letter of March 1, 1905) 
that there is no Panjpur in the region of Attock, nor in the 
‘latest editian of the Indian Postal Guide’. There is, however, 
an isolated ridge known as Panjpir, or ‘Hill of the Five Pirs’, 
in the Yusufzai Plain, NNW of Attock, a Muhammadan place 
of pilgrimage. This appears to have caused the confusion ; 
but between Panjpir and Pancanadapur there can obviously be 
no connexion. See also my article on the Authorship of the 
Caraka-sarnhitd in the Archiv fur die Geschichie der Medizin, 1907.” 
(Hoernle, Osteology, Introduction, f.n. I, p. 3). 

Now though all agreed that the last seventeen chapters of 
the Cikitsila-sthana were redacted by Drdhabala, it was difficult 
to decide which amongst the thirty chapters of the Cikitsita- 
sthana belonged to Drdhabala, for they stood differently in the 
various texts. 

The Age of Drdhabala : It is very difficult to decide the age 
of Drdhabala. Different views have been put forward as to the 
chronology of Drdhabala, Vaghhata I, Vagbhata II, and 
Madhava. 

Hoernle thinks that Madhava is anterior to Drdhabala. 

Bendal says, “Drdhabala’s age, it is difficult, to settle. But 
I will hazard a conjecture that he wrote when the last Hindu 
Dynasty was reigning in the Punjab.” (Bendal’s Preface to Nepal 
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Catalogue, p. xxi). 

In Vijaya Raksita’s commentary Vyakhya-madhuko'sa, xxii, 
5; ii, 1, 2 (p. 147, Jiv. Ed.; p. 144 G.D. Das’s Ed.), there is a 
remaik which suggests the inference that Madhava was pos¬ 
terior to Drdhabala. 

The authorship of the Caraka-sarnhitd : We have noted that 
Agnivesa wrote a treatise on medicine, which he is said to have 
learned from the sage Punarvasu Atreya. Garaka next redacted 
the Agnivesa-tanlra up to the thirteenth chapter of the section on 
treatment. The last seventeen chapters of that section, the 
Kalpa-sthana and the Siddhi-slhdna were completed by Drdha¬ 
bala. 

Now are we sure that the first five sections and the thirteen 
chapters of the sixth. section do not contain any emendation 
from authors other than Agnivesa and Garaka ? We have shown 
before that both Agnivesa and Garaka flourished during the 
Vedic time. We are not certain as to whether Garaka did or 
did not redact the whole book. We are only told that the last 
forty-one chapters of the Caraka-sarnhitd were not available 
when Drdhabala wrote. 

It is quite possible that Garaka redacted the whole work but 
the last forty-one chapters became lost afterwards. This shows 
that the interval of time that elapsed between Garaka and 
Drdhabala must have occupied many centuries. 

He also admitted that he consulted works of different au¬ 
thors in his complimentary text (Siddhi-sthana, xii). 

Thus we find that Drdhabala not only completed the last 
forty-one chapters, left unfinished by Garaka, but he re-edited 
the entire book. 

Again in the last forty-one chapters, which are undoubtedly 
known to be the work of Drdhabala, we find interpolations of 
authors who flourished subsequent to Drdhabala. In Asldhga- 
hrdaya-samhitd Vagbhata II, in one of the concluding verses, 
“refers to the very insufficient character of the information on 
the diseases of the eye to be found in Caraka’s compendium as 
compared with that given in Susruta’s compendium.” (Uttara- 
sthana, ch. xl, v. 83) 
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But in the Caraka-samhitd, as we find it now, the treatment 
of diseases of the eye is described; this could not have been the 
state of the book when Vagbhata II wrote, for otherwise he 
would not have complained of the insufficiency in the chapter 
on eye-diseases. 

It must, however, be remembered that Vagbhata’s com¬ 
plaints concern only with the description of the diseases and not 
as regards their treatment. Even in the Caraka-samhitd there is 
still scarcely any description of the diseases of the eye; only their 
total number ninety-six is mentioned, referring the curious to 
other works on surgery or their pathology, symptoms, causes, 
etc. So Vagbhata’s reference proves nothing as regards inter¬ 
polations in Drdhabala’s work : it simply proves that Vagbhata 
II was acquainted with Drdhabala’s compilation of Caraka’s 
compendium; i.e., Drdhabala is anterior to Vagbhata II. 

“The early commentators of the eleventh and thirteenth 
centuries (e.g., Cakrapanidatta and Vijayaraksita) often refer 
to a Kashmirian Recension {Kdimira-pdtha) when commen¬ 
ting on passages of the earlier portion of the Compendium, i.e., 
the portion written by Caraka himself. The probability is that 
in all these cases the reference is to Drdhabala’s revision of 
Caraka’s work; for in references to the concluding portion of 
the Compendium, Drdhabala, as a rule, is quoted by name as 
its author” (Osteology, p. 2). This view is based on the assump¬ 
tion that Pancanadapura,the home of Drdhabala was in Kash¬ 
mir. But Hoernle also thinks Caraka to be a ‘Kashmir physician’ 
(See Osteology, p. 2). So it is natural for the commentators to 
refer to Caraka’s edition of the earlier part of the work as the 
Kasmira Recension. This theory also is based upon a conjec¬ 
ture, for we know nothing of the birthplace of Caraka. Again 
the Kasmira Recension might have been the work of a Kasmir 
physician whose name is lost to us, and possibly he was a differ¬ 
ent individual altogether, neither Caraka nor Drdhabala. 

BHIKSU ATREYA 

Bhiksu Atreya was a Buddhist by religion and so must have 
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flourished after Buddha. He was the reputed teacher of Jivaka, 
•who is said to have been the physician to Buddha, Bauddha 
Sahgha and the king Bimbisara. He was Professor of Medi¬ 
cine at the University of Taxila, where Ayurveda was taught. 
He was famous in Gandhara. He wrote the Atri-samhitd. The 
European scholars identify him with Atreya Punarvasu, the 
teacher of Agnivesa and others but without any valid reason. 
Thi/ view has however found currency, for Dr. S.C. Vidya- 
bhusana in his Buddhadeva, p. 221, echoes the same opinion. 

The question may, however, be asked ; “How is it that Bhiksu 
Atreya is said to have been one of the ancient sages who intro¬ 
duced the Science of Medicine in India ?” We must not attach 
any chronological importance to such myths as we find in the 
Caraka-samhitd. We do not know the real author of this portion, 
as the Agnivesa-tantra has been redacted by Caraka and Drdha- 
bala and perhaps by others. If we find the names of sages 
associated in a medical controversy, we must not take it as a 
historical proof of their contemporaneity. Drdhabala edited 
and completed the latter part of Agnivesa-tantra which was left 
unfinished by Caraka, but we find at the end of each chapter 
of Drdhabala: “Agnivesa’s Treatise as redacted by Caraka.” 
In the Bhdva-prakasa, we find the description and treatment of 
sypViilis for the first time, and thus it was undoubtedly never 
known to the ancients. Bhavamisra, however, refers the treat¬ 
ment of the disease to the old sages ; “So said the sages in by¬ 
gone times.” 

The opionion of Bhiksu Atreya is quoted in the Caraka- 
samhitd, I. XXV, where he is said to have discussed on the origin 
of diseases and expressed his opinion : “The ever-kind God 
cannot be the cause of sorrow or disease in his subjects. I think 
that both men and diseases and produced by Time. The whole 
world is dependant on Time; therefore Time is the sole cause.” 

Punarvasu Atreya was a different sage. It would be at 
once proved from the fact that the above opinion of Bhiksu 
Atreya was not approved by Punarvasu Atreya, who next 
explained the cause of disease to be simply unwholesome food. 
“Those factors which by their combination produce happiness 
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in men, cause disease by iheir misuse,” 

Lord Atreya said, “The use of good food is the cause of 
happiness in men; the use of unwholesome food is the cause of 
diseases.” 

Hippocrates, it would be interesting to note, held practically 
the same view in the causation of disease. In one of the Hippo¬ 
cratic Treatises— On the Nature of Man —Adams refers to the 
view that disease in general are occasioned either by the 
food we eat, or the air we breathe, those which prevail epide¬ 
mically being produced by the latter cause. All sudden changes 
of diet are held to be attended with danger, and to be avoided. 

Atreya in Navanitaka (Bower MSS) : The following formula 
are attributed to Atreya ; 1. Laguda Curna, 2. Sardula Curna, 
3. Amrtaprasa ghrta, 4. Mahakalyanaka ghrta, 5. Bala-taila, 
6. A mutilated formula (prose). 

JIVAKA 

Jivaka (6th Century B.C.) was the well-known physician of 
Buddha’s time. He was the physician-in-ordinary to King 
Bimbisara. He was appointed to undertake medical attendance, 
not on the king and his women only, but also on the venerable 
Buddha and his Order. In the Mahdvagga, he is said to be the 
son of Salavatl, the courtezan of Vesall. As regards his birth, 
he is said to he an illegitimate son of Prince Abhaya and grand¬ 
son of King Bimbisara according to one version, while, accord¬ 
ing to another, he was an illegitimate son of King Bimbisara 
himself and a younger brother of Prince Abhaya. The boy 
was forsaken by the mother and Prince Abhaya brought him 
up in the royal palace, and so be was called Komarobhacca 
(kumarena posapito). The etymology of the term is fanciful, as 
the title Kumarabhrtya (Pali, Komarabhacca) or “Children’s 
doctor,” which clearly indicates him as having been particu¬ 
larly skilful in paediatrics, is derived from one of the eight 
divisions of the science of medicine — Kaumarabhrlya, and it really 
means “Master of the Kaumarabhrtya Science.” He learned 
the science of medicine from a world-renowned physician, 
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Atreya, at Taksasila. He studied there for seven years, and 
satisfied bis teacher. Many wonderful cures are related of him. 
He set out for Rajagrha at Saketa (Oudh), he cured the Setthi’s 
wife who had been suffering for seven years from a disease in 
the head by once giving her medicine through the nose, and 
thus earned a good deal of money. He reached Rajagrha, 
cured the Magadha king Seniya Bimbisara of a fistula by one 
anointing, and was appointed physician to the king and his 
seraglio, and the Bauddha fraternity of Bhiksus with the Buddha 
at its head. Next he performed a cranial operation on a Setthi 
at Rajagrha. He ordered the Setthi “^to lie down on his bed, 
tied him fast to his bed, cut through the skin of the head, drew 
apart the flesh on each side of the incision, pulled two worms 
out (of the wound) and showed them to the people. He closed 
up the sides of the wound, stitched up the skin on the head 
and anointed it with salve,” and enjoined perfect rest for three 
weeks. 

Next he performed a laparotomy on a Setthi’s son at Bena¬ 
res : he tied him fast to a pillar, placed his wife in front of him, 
cut through the skin of the belly, drew the twisted intestines 
out, put the intestines back (into their right position), stitched 
the skin together, and anointed it with salve. His next patient 
was King Pajjota (of Ujjene) who was suffering from jaundice, 
and who was soon cured of his malady. He thus earned a 
fortune by his marvellous cures and he helped the Bhiksus with 
his riches. Jivaka is referred to in the Sutra of the Fruit of 
Asceticism as inducing Ajatasatru to visit Buddha. Tradition 
assigns him to the court of King Ajatasatru and makes him a 
contemporary and friend of Buddha. 

The following formulae are ascribed to Jivaka : 

1. In the Bower MS. the following formula for diseases of 
children occurs (Verse 1081), “Bhargi (Clerodendron siphonanlhus) 
long pepper, Patha (Stephania hermandifolia), Payasya (Gynandro^ 
psis pentaphylla), together with honey, may be used as a, linctus 
against emesis due to deranged phlegm. So says Jivaka.” 

2. In the Souresvara Ghrta is ascribed to Jivaka. 

Sivadasa explains Jivaka as jivo brhdspatih, svarthe kah. 
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3. Another formula, ascribed to Jivaka, is quoted by com¬ 
mentators. 

In the Sumangala vildsinl (the commentary in the Dlgha 
Mikaya of the Sutta-pitaka, written by Buddhaghosa), we find 
interesting material for the study of the life of Buddha and bis 
contemporaries. It contains the story of Jivaka but shows a 
popular version of it. It differs from the accounts as preserved 
in more reliable sources. 

Jivaka is referred to in the Sutra of the Fruit of Asceticim as 
inducing Ajatasatru to visit Buddha : “^‘The Sutra relates how king 
Ajatasatru of Magadha in the ‘Lotus night’ that is in the full 
moon of October, the time when lotus blooms, is sitting in the 
open air, surrounded by his nobles on the flat roof of his palace. 
‘Then,’ as it is recorded in that text, ‘the king of Magadha, 
Ajatasatru, the son of the Videha princess, uttered this exclama¬ 
tion : Fair in sooth is this moonlight night, lovely in sooth is 
this moonlight night, grand in sooth is this moonlight night, 
heart-enchanting in sooth is this moonlight night, happy omens 
in sooth giveth this moonlight night; what Srarnana or what 
Brahmana shall I go to hear, that my soul may be cheered 
when I hear him ? One counsellor names this and another that 
teacher; but Jivaka, the king’s physician, sits on in silence. 
Then the king of Magadha, Ajatasatru, the son of Videha, 
spake to Jivaka Komarabhacca : ‘Why art thou silent, friend 
Jivaka ?’ ‘Sire, in my mango grove he resteth, the exalted, 
holy, supreme Buddha, with a great band of disciples, with 
300 monks. Of him, the exalted Gotama, there spreadeth 
through the world loudly praise in these terms : He, the Ex¬ 
alted One, is the holy, supreme Buddha, the wise, the learned, 
the blessed, who knoweth the universe, the highest, who 
tameth man like an ox, the teacher of gods and men, the 
exalted Buddha. Sire, go to hear him, the Exalted One; per¬ 
chance, if thou hearest him, the Exalted One, thy soul, O sire, 
may be refreshed’—and the king orders elephants to be prepa¬ 
red for himself and queens, and the royal procession moves 
with burning torches on the moonlight night through the gate 
of Rajagaha to Jivaka’s mango grove, where Buddha is said to 
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have held with the king the famous discourse ‘On the Fruits of 
Asceticism’ at the end of which the king joined the church as a 
lay member !” (Oldenburg , Buddha, p. 147). 

For an account of the life of Jivaka;, we have quoted from : 

1. Mahanagga, Ch. viii, Transl. S.B.E. Part ii, p. 171. 

2. Hardy’s Manual of Buddhism, Ch. vii, p. 244. 

3. Schiefner’s TlSetan Ta/es, Ch. vi, pp. 92-109. 

4. Beal’s Buddhist Records, Vol. i, Introduction, lix. and Vol. ii, p. 152. 

5. Oldenburg’s Buddha, p. 147. 

VAGBHATA I 

The next author of celebrity whose work is still extant is 
Vagbhata I or Vagbhata the elder, the author of A^tanga-sam- 
graha (i.e., Compilation of the Octopartite Science). In later times, 
a namesake of his wrote another work called A^fdnga-hrdaya- 
samhita (or The Best Compendium, i.e. the Heart of the Octopartite 
Science). In the Uttara-sthdna, Vagbhata the younger distinctly 
states that his Compendium is based on the Compilation of Vag¬ 
bhata the elder. 

As regards the age of Vagbhata the elder, there is the same 
uncertainty as with his predecessors. We are however sure that 
he is posterior to Garaka and Susruta for he refers to these 
writers by name. 

The chronological relation of the three early authors is des¬ 
cribed in a popular couplet that Atreya, Susruta and Vagbhata 
were the three great medical authors for the three yugas — 
the Tretd, Dvdpara and Kali respectively. They are known as 
the Brddha-trayi or the Old Triad. This medical tradition goes 
much against the conclusion of Dr. Hoernle that Vagbhata I 
must have flourished early in the seventh century A.D. One of 
the reasons put forward by him is the fact that “the Buddhist 
pilgrim I-Tsing, who resided ten years in the Nalanda Univer¬ 
sity (in Bihar) from about 675-686 A.D. states in his Records of 
Buddhist Practices that the eight arts (i.e., the branches of medi- 
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ci;ie) formerly existed in eight books but lately a man epitomised 
them and made them one bundle (or book).” Professor Jolly 
understands by it the Su'sruta-samhild, while Dr. Hoernle points 
out with more reason that it refers to Vagbhata I’s work, the 
Astdngasamgraha and rules out Susruta by the word ‘‘‘lately”. 
But the description that I-Tsing gives of the contents of the 
book does not warrant any reference to either. Moreover, he 
has not given any reason why Vagbhata IPs book Astdnga- 
hrdaja-samhitd might not be alluded to by I-Tsing. Dr. Hoernle, 
however, rules him out by date for “he cannot be placed earlier 
than the eighth century”—^an assertion unsupported by any 
evidence whatsoever. All that he has proved is : “'Accordingly, 
it is probable that all these three medical writers (MMhava, 
Drdhabala and Vagbhata II) come in the period from the 7th 
to the 9th century A.D. at no very great interval from one 
another.” This proof is based on the age of Vagbhata I as 
suggested by I-Tsing’s remarks. Thus he has taken for granted 
what he is required to prove. He has shown that Susruta is 
anterior to Vagbhata I and Vagbhata II is posterior to him. 
But in trying to prove that Vagbhata I lived in the seventh 
century he cannot assume that Vagbhata II lived in the eighth. 
Another evidence adduced in support of his conclusion is the 
fact that the non-medical version of the list of bones of the 
human body as contained in the law-book of Yajhavalkya 
presupposes earlier uncorrupted forms of lists of bones both 
in Caraka and Susruta, and “the corrupt recension, traditional¬ 
ly handed down, must have come into existence at a later 
date,” that is to say, between the date of Yajhavalkya (350 
A.D.) and Vagbhata I, the latter of whom is proved to hav'e 
copied from the corrupt recensions of Caraka and Susruta. 
Thus the older recensions still existed in the fourth century 
A.D. and if we add to it the interval of time necessary for the 
texts to have fallen into a state of corruption, we get the early 
seventh centure A.D. for Vagbhata I. But we must remember 
that there is nothing to prevent us from . supposing that Vag¬ 
bhata I lived before Yajhavalkya. There might have been 
two recensions of the texts available during Yajhavalkya’s time, 
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one corrupted, and it might or might not have been the work 
of Vagbhata I, and another true version which was availed of 
by the sage Yajnavalkya. And similar events have happened, 
as has been pointed out by Dr. Hoernle himself, in our own 
generation. Gaiigadhara’s recension of Caraka is a corrupted 
form of the text, while the recension given in Jivananda’s 
edition is the traditional text of Caraka. No critic would, I 
think, jump into the conclusion that Gahgadhara lived three or 
four centuries after Jivananda. Again if it be true, as he 
contends, that Susruta was redacted by Vagbhata I, we could 
easily imagine that Yajnavalkya copied his list of bones from 
the original and not from the redaction of Vagbhata I. 

So we see that the age assigned to Vagbhata I, i.e. the seventh 
century A.D, cannot be accepted as proved. Dr. Hoernle 
also says : “It should, however, be understood that these con¬ 
clusions regarding the date and authorship of Vagbhata I, are 
not put forward as established fact.” 

Let us recapitulate the objections that can be urged against 
the conclusion that Vagbhata I lived in the seventh century 
A.D. 

1. Vagbhata I is believed by the Indian medical men to 
have flourished long before the Christian era. By some, he is 
connected with the court of Yudhisthira but his name is no¬ 
where mentioned in the Mahdbhdrata. Atreya, Susruta and Vag¬ 
bhata are described as the Old Triad or Brddha-trayi and they 
were the authorities for the Tretd, Dvdpara and Kali Tugas 
respectively. It is curious to observe that Dr. Hoernle, in 
arguing against the conclusion of Prof. Jolly that Susruta is 
nieant by I-Tsing, takes advantage of this Indian medical 
tradition that Susruta flourished during prehistoric times, but 
does not mention the same tradition with regard to Vagbhata 
I, which goes against his own conclusion. On the other hand, 
the same objection does not apply against Vagbhata II. 

2. The name of Vagbhata I’s book. Compendium of the 
Octopartite Science, no doubt, agrees, very well with the descrip¬ 
tion of I-Tsing that “lately a man collected them into one 
bundle.” But Vagbhata H’s book The Best Compendium of the 
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Octopartite Science is equally suggestive, though Dr. Hoernle 
says : “It cannot prevail by the side of the more suggestive 
name of the rival work of Vagbhata the elder.” 

^ 3. Again in arguing against Prof. Jolly, Dr. Hoernle has 
attached much importance to the word “lately” by which 
Susruta is ruled out of date. Admitting the validity of such 
reasoning, it does not follow that by the word “lately” I-Tsing 
meant any contemporary author or any one who preceded him 
by a short period only. To comprehend the meaning of the 
sentence we must understand the word “lately” in connection 
with the word “formerly” used before. Now the sentence 
“The science of medicine formerly existed in eight books” no 
doubt refers to the division of Ayurveda into eight parts by 
Brahma and to the treatises on the different branches of Medi¬ 
cine by Agnivesa, Susruta and others. These treatises are 
believed to be of remote antiquity and so any later compila¬ 
tion may be spoken of recent in comparison with the old trea¬ 
tises of unknown ages. Thus the word “lately” may refer either 
to Vagbhata I or Vagbhata II, but the latter author’s claim 
for the honour becomes reasonable considering his decided 
posteriority to the former and so coming within the limit of 
the time suggested by the word “lately”. 

4. Again I-Tsing refers to a book which was recognised 
as the standard one throughout India. This may refer either to 
Vagbhata I or II. But if ^^agbhata Ps book occupied such a 
position at the time of I-Tsing, it becames difficult to imagine 
why Vagbhata II should write another work principally based 
on the work of Vagbhata I after the lapse of a century or so. 
Moreover, we find at the present time, that Vagbhata IPs 
book, Astdnga-hrdaya-sarnhiid, has a wider popularity than the 
book Asianga-sarngraha of Vagbhata I. The former has been 
printed many times and is widely read by the students—so 
much so that Vagbhata is generally known as the author of 
the Astanga-hrdaya-samhita. 

5. Moreover, the Arabian physician Rhazes, who is said 
to have lived in the ninth century (882 A. D.), in treating 
of the property of ginger, the common plantain and other 
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drugs, qouted from an Indian writer, whom he calls Sindaxar 
or Sindicara. Royle says : “But in the article De Allio another 
Indian author is qouted, whom I have not been able yet to 
trace out— AitSindifar (in another place written Dixit Sindichar) 
indianus valet contra Ventositatem.” This Sindicara is identi¬ 
fied with Vagbhata II of Sindh who was in his time known as 
a second Caraka or Cara, the syllable “ka” making no differ¬ 
ence, as in words like bdla and bdlaka, both meaning a child. 
We know that Vagbhata’s Astdnga-hrdaya-samhitd was one of 
the medical works translated by the order of Caliphs in the 
eighth century. 

6. The translations of the Caraka, the Susruta and the Vdg- 
bhata occur m. the Tibetan Tanjur. “George Huth, who has 
recently critically examined the contents of the Tanjur, con¬ 
cludes that the most recent date at which it can be placed is 
the 8 th century A.D.” 

So I cannot avoid the conclusion that of the three authors, 
Susruta, Vagbhata I and II, to which I-Tsing’s remarks may 
refer, the last has probably the best claim to that reference and 
the date assigned to Vagbhata I may well suit Vagbhata II, 
i.e., “as late as the early 7th century A,D.,” and possibly still 
earlier. Again it is impossible for us to say whether I-Tsing’s 
remarks may not appropriately refer to other authors whose 
works are lost to us. 

Mention should also be made of the fact pointed out by 
Dr. Cordier that Vagbhata is mentioned in the Rdjatarangini 
and his date is fixed there as 1196-1218 A.D. 

But the name of Vagbhata does not occur in Stein’s edition 
of Rdjatarangini, which is no doubt the most reliable, and so we 
can easily dismiss this view as untenable. 

NAGARJUNA 

Nagarjuna the alchemist is universally regarded as the inven¬ 
tor of distillation and calcination. The author of Rasa-ratrm,- 
samuccaya invokes him in the opening lines. So do Rasendra- 
cinldmmi and Cakrapanidatta in the Rasdyanddhikdra. Vrnda 
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and Cakradatta allude to him as the introducer of Kajjvali 
(black sulphide of antimony). Dallana makes him the redactor 
of the Susruta-samhita : prali-samskartaplha nagarjuna eva (Kiban- 
dha-samgraha, I). 

Magdrjunah works : The principal medical books attributed 
to Nagarjuna are : 

1. Lauha-sastra ; The Science of Iron. 

2. Rasa-ratnakara : A Brahmanic and Buddhistic alchemical 
Tantra ascribed to Nagarjuna. 

3. Kaksaputa-tantra. 

Formulae attributed to Nagarjuna : 1. Nagarjuna-padana- 
manjana or Nagarjuna-varti (or Caturdasangi-varti)—(This pres¬ 
cription was written on a stone slab in Pataliputra for the 
public), 2. Nagarjuna-yoga, 3. Visvesvara-rasa, 4. Abhra- 
vatika, 5. Rasabhra-vati, 6. Nagarjunabhra, 7. Brfiat-paniya- 
bhakta-gutika, 8. Mulikabandhana, 9. Nagarjuni-gutika, 
10. Mrta-sanjivanl-gutika, II. Siddha-rasa, 12. Nagarjuni- 
gutika (second), 13. Haridrakhanda, 14. Krmibhadra-vati, 
15. Laghu-siddhabhraka, 16. Ghodacoli-rasa. 

DHANVANTARI 

Dhanvantari is the name of the physician of the gods in 
heaven. He appeared in this world as Divodasa, king of Kari, 
surnamed Dhanvantari. In Susruta-sarnhild he is referred to 
as the teacher of Salya Tantra or Major Surgery and he impart¬ 
ed this knowledge to Susruta, the representative of an assembly 
of Rsis or sages. He said : “It was I who cured the diseases 
of the gods and prevented their deaths and decrepitude. I have 
now come to this world to teach Salya Tantra and the other 
divisions of the Ayurveda in detail.” 

He taught the science of Salya or Major Surgery to Aupa- 
dhenava, Vaitarana, Aurabhra, Pauskalavata, Karabirya, Go- 
pura-raksita, Susruta and others in his Himalayan retreat. 

In the Susruta-samhitd, Dhanvantari, Divodasa and Kasiraja 
are the different names of the same individual. But in the 
Visnu-purdna and Harivamsa we find that the names belonged to 
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two clifTerent kings. 

Here (i.e. in Visnu-purdna iv. 8 and Harivamsa ch. xxix) we 
find that Divodasa was either the grandson or great-grandson 
of Dhanvantari. Again Kasiraja appears to be the grandfather 
of Dhanvantari. It is difficult to say whether Kasiraja means 
King of KasI or is the name of a king. “The work called 
Ndvanitaka (in the Boiver MS.) professes to be by Susruta, to 
whom it was declared by the Muni Kasiraja. The latter is 
clearly a proper name, not a title ‘a king of Kasi’.” (Hoernle) 

Again it is difficult to say whether Dhanvantari the progeni¬ 
tor of the present race of Vaidyas was identically the same 
Dhanvantari who propounded the science of life in this world. 
In the Skanda, Garuda and Markandeya Purdnas, it is stated that 
Dhanvantari flourished in the Treta Yuga. His birth is thus 
narrated : 

Once upon a time the sage Galava becarne greatly fatigued 
in search of Kusa grass, etc., in a forest. He was very thirsty, 
but finding no water, he came out of the forest. He met a 
young maiden going home with a pail full of water on her 
waist. He said : “O maiden ! I am very thirsty; kindly save 
my life by giving me water to drink.” She presented the pail 
to the sage. He bathed and quenched his thirst to his satisfac¬ 
tion. He was highly pleased and uttered this benediction ; “May 
you be the mother of a worthy son.” She blushed and informed 
him that she was still unmarried, and that she was Vaisya by 
caste and Virabhadra by name. The sage then ordered her to 
follow him to the society of the Munis (hermits) who said, “Be 
it so, and let Dhanvantari be born of this girl.” So they prepa¬ 
red an effigy of kusa, threw it on her lap, animated it with life 
by chanting Vedic mantras', and the boy in beauty and splen¬ 
dour proved an ornament to sweet Virabhadra. The boy was 
called Vaidya because he was born by the Veda mantras and 
became the famous Ambastha, from the circumstance of his 
lying in his mother’s lap. 

In the a similar story is narrated. Here the 

father of the girl Virabhadra is said to have offered the maid to 
the sage Galava for marriage. Galava declined the offer but 
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fulfilled his benediction by giving her a son, Dhanvantari, the 
celebrated physician. 

Thus we find that the origin of Dhanvantari is a mystery, 
and this story got currency by the description of supernatural 
incidents about his birth, so that he might be respected as a 
god. “The medicines are like sacred water of Ganges and the 
doctor is like God himself” The truth appears to be that the 
girl was married to Galava with the consent of the sages and she 
gave birth to Dhanvantari in due time. The boy was taught 
Ayurveda by Bharadvaja and others. That the progenitor of 
Vaidyas was born of a Vaisya mother and Brahman father can 
be proved by passages from the Law books and the Puranas. 

The renowned Dhanvantari is said to have married the 
three daughters of Asvini Kumara : Siddhavidya, Sadhyavidya 
and Kastasadhyavida. He became the father of fourteen sons— 
Sena, Dasa, Gupta, Datta, etc. He learned the Ayurveda well 
but became indifferent to worldly prosperity. So he was made 
king of Benares by Bharadvaja, Galava and other sages at the 
request of Brahma. He taught Susruta and other disciples, viz., 
Aupadhenava,Aurabhra and others. 

Now we have here two stories of the birth of Dhanvantari. 
According to the Puranas, he was a Ksatriya king of Benares. 
He taught Ayurveda to Susruta. In the second version, he was 
the son of a Brahmana father and Vaisya mother; and he was 
afterwards made a king of Benares. In Su'sruta-sarnhitd there is 
internal evidence in support of the latter view. He has been 
styled nimittantara-bhuniipah (S.S., ii.9.), and this remark could not 
apply to a Ksatriya king, the son of a reigning family. It has 
also been objected that Susruta the son of the royal sage Visva- 
mitra by a Vaisya mother, could not possibly offer a salutation 
to a Ksatriya king but could do so to Dhanvantari, the son of 
Galava, a Brahmana. 

Another version of the birth of Dhanvantari is that he rose 
from the ocean when it was churned by Devas and Asuras for 
Amrta or nectar. (See Visnu-purdm, Wilson^s translation quoted 
in Dawson’s Mythology, p. 13.) 

Again it has been argued that perhaps there were two men 
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called Dhanvantari—one is the Ksatriya king of Benares, and 
the second is the progenitor of the Vaidya caste; and that both 
of them were medical men who propagated the science to the 
public. Bhavamisra held the view that the teacher of Susruta 
was Dhanvantari, the Ksauiya prince born in the family of 
Vahu. 

The theory of two Dhanvantaris no doubt reconciles both 
the versions but there is no evidence for believing that there 
were two such men. Both in Susruta-samhitd and Purands, 
mention is made of a single Dhanvantari, the heavenly physi¬ 
cian; as for example we find in Susruta-samhiia ii. 1, v. 8, vi. 
39. 

Disciples of Dhanvantari : He is said to have initiated and 
taught one hundred disciples in the science of medicine. In 
Susruta-sarnhitd, i. 1, we find the names of Aupadhenava, Aura- 
bhra, Pauskalavata, Karabirya, Gopura Raksita (some commen¬ 
tators think Gopura and Raksita to be two persons), Baitarana, 
Susruta and others. By “others” are meant such persons as 
Bhoja, Nimi, Kahkayana, Gargya and Galava. So we get 
names of twelve students. 

In the Bower MS., Muni Kasiraja appears as the teacher of 
Susruta. Dhanvantari is again referred to there as teaching 
Kesava (or Visnu) the doctrine of Plumbago plant (Bower MS., 
Ch. xiii, p. 169). 

Formulas attributed to Dhanvantari : 1. Dhanvantara 

Ghrta or Clarified Butter, 2. Pasupatarasa, 3. Mrtunjaya 
Lauha, 4. Varisosanarasa, 5. Rasa Rajendra, 6. Vrhat Purna 
Candra Rasa, 7. Pittantaka Rasa, 8. Rasabhra Guggula, 
9. Asvagandhadya Taila, 10. Saptaviinsati Guggula (Vadka), 

11. Dvatrirnsaka-vatika. 


SALIHOTRA 

Of all the sages whose names are mentioned in connection 
with the teaching of the veterinary science, Salihotra stands 
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pre-eminent. He is said to have learned the science from 
Brahma, the fountainhead of all medical lore, and to have 
expounded and taught the science to his disciples. He lectured 
on the subject of ‘Horse and its treatment,’ the Haydyurveda, 
Asvayurveda, or Turangama Sdstra. Some chapters of his book 
are quoted in the Agni-purana (ch. 281). Haydyurveda is also 
described in Matsya (chs. 189 and 191) and Garuda (chs. 197 and 
207) Purdnas. Garga was another ancient writer on horse. 
His work is not available to us now, but he is quoted by Gana 
in his work on Aivdyurveda. Sukracarya in his Nitisdra treated 
the subject in detail, and he is largely quoted in the commen¬ 
tary on the Asva-vaidyaka. King Nala had a surname ‘Asvavit,’ 
•i.e., versed in the science of horse. Nakula and Sahadeva, 
the twin-sons of Madri, were taught by Drona in the art of 
training, managing and curing horses and cattle respectively. 
In the Mahdbhdrata (Virdta-parva, Chapter 3), when the Panda- 
vas entered into the services of King Virata, Nakula declared 
himself well-versed in the science of management and treatment 
of horses, and Sahadeva referred to his scientific knowledge 
about the cows. To Nakula is ascribed the work called 
Aivacikitsd or ‘Treatment of Diseases of the Horse’ which is 
still extant. This book is also called ^dlihotra. It has been 
edited by Pandit Umeschandra Gupta Kaviratna and printed 
in the Bibliotheca Indica, as a supplement to the Asva-vaidyaka by 
Jayadatta Suri in 1887. Reference is also made in the Asvalak- 
sana-sdstra to a big treatise on the subject by Sirnhadatta. 
Vatsya was another sage, versed in the veterinary fcience. 
Jayadeva also wrote on the treatment of horses and he is quoted 
by Jayadatta. Mallinatha Suri has quoted verses from Haya- 
lildvati. Bhoja was a writer on the same subject (Vdji cikitsd), 
but no such work of his is known to scholars. In Tuktikalpataru, 
draught and other animals are described by King Bhoja. This 
book has been printed in the Calcutta Oriental Series. There is 
another work Asvavaidya-sdstra by Dipankara. In Kavi-kalpalatd 
we find some descriptions of horses, and \n Basantardja (13th 
varga), prognostications are indicated from the characteristics 
of horses (Haya Sakuna). Sarahgadhara is the author of 
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Turanga-parlksd and Vdji-cikitsa. Even as late as 1812, King 
Indusena wrote his Sdrasamgraha, a short treatise on veterinary 
medicine, based on Sailhotra’s work. Manapriyamatam is a book 
on the characteristics of good and bad horses with hints for 
ascertaining their age, etc. 

Palakapya expounded the science of treatment of elephants. 
He lectured on this science— Gajdyurveda or Hasti-dyurveda— 
to King Romapada, the contemporary of King Dasaratha of 
Ayodhya. This work has been edited and published in the 
Anandasrama Sanskrit Series, Poona. Another book on the ‘Treat¬ 
ment of Elephants’ is quoted by al-Biruni (see Sachau’s Preface 
to Indica, p. xi), Gaja-niruparia, Mdlanga-lild (published in the 
Trivandrum Sanskrit Series) and Gaja-cikitsd are other works on 
the subject. The topic also finds a place in the various Purana.s, 
e.g., Agni-purdna (chs. 289-91), and in Kautilya’s Artha^dsira 
and Kamandaki’s Nitisdra. Gajapaddhati and Akvapaddhati are 
chapters in the Subhdsytasudhdnidhi, an anthology compiled by 
Sayana. 

The fifth chapter of the SyainikaAdstra, a book on hawking 
by the royal poet Rudradeva of Kumaon (Bib. Ind.) is devoted 
to the considerations of the kind and quality of the hawk’s food, 
their tending in different seasons, and the treatment of their 
diseases. In the Tanjore Cat., lix, (12, 30.5) D, ff. 8, is noted 
Ajvalaksana said to be from the Akdsabhairava-tantra and Gaja- 
santa (12, 297) D. ff. 4 from Akdsabhairavdgama. 

In the literature of the Jains we find descriptions of vege¬ 
table kingdom and a comparison of the life-history of plants 
with that of man. It is said that the cultured women of the 
time were versed in the different kinds of sciences (72 in num¬ 
ber), in the list of which, mention is made of the science of 
horsemanship, management of elephants, medicine, chemistry 
and tarucikitsd or ‘Treatment of Trees.’ The women were also 
proficient in the 64 kalds or arts which are enumerated, and 
in the list we find Ardmaropana (Gardening), Gajapariksd (Exami¬ 
nation of elephants), Asvapariksd (Examination of horses) and 
Vaidyakriya (Practice of Medicine). 

In Magadha, horses and elephants were used for war. Rhys 
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Davids remarks : “The testimony of Indian records ascribe the 
pre-eminence in the training of horses to the extreme north and 
west which then belonged to Magadha, and the pre-eminence 
in the training of elephants to the east, which is precisely 
Magadha. This use of elephants in war may have been an 
important factor in the gradual rise of Magadha to the supreme 
power.” 

That the Indians were proficient in horsemanship, we have 
the testimony of foreign writers on the subject, e.g., Megas- 
thenes and Arrian. “The greatest proficients use their skill by 
driving a chariot round and round in a ring; and in truth it 
would be no trifling feat to control with ease a team of four 
high-mettled steed when whirling round in a circle.” 

The MS. is called &alihotra, a work on veterinary medicine. 
Salihotra is described to be the son of Hayaghosa, and the 
father of Susruta, in answer to whose questions he expounded 
the Hqya Ayurveda revealed to him by Brahma himself. It is a 
work on the treatment of horses. It is a practical farriery, a 
complete guide to all that relates to the horse; its history, varie¬ 
ties, and uses; breaking, training, feeding, stabling, grooming; 
how to buy, keep and treat a horse in health and disease, etc., 
forming a complete system of veterinary art as practised in 
ancient India, and there it was accepted as the standard work 
on the subject. Salihotra gives his name to the art, and to this 
day horse and cattle doctors are known in the North-West 
Provinces under the name of Saluter. 

The other sections are not available. In the Monthly Gene¬ 
ral Meeting of the Asiatic Society of Bengal held on the 4th 
March, 1925, H.P. Sastri .showed us a valuable find of manus¬ 
cript in the shape of the eighth sthdna of Salihotra’s work, the 
Rahasya-sthana, from Udaipur in Rajputana. The MS. is in 
very good preservation and well-written. The manuscript is no 
doubt unique, but his opinion that this was the only part of 
Salihotra’s work known to exist, required modification, and 
when I pointed out the I.O. MS. and Tanjore Cat. MS., the 
MSS. were afterwards verified by him. The MS. consists of 
5,000 Hokas and is in the possession of MM. Sastri. Afterwards 
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I learned from him that with the instinct of a scholar he made 
a gift of the MS. to the Library of the Society and it is now 
available to scholars. The entire MS, of Salihotra exists in 
Baroda and will be published soon. In the Triennial Cat. MSS. 
Madras, 1916-19, R. No. 2342, we find 1-18 chapters of the 
eighth section or Rahasya-sthdna and 1-9 chapters of Unnaya- 
sthdna. 

Salihotra is said to have lived in Salatur, a country near 
Gandhara, the modern Kandahara. As such, he is identified 
with Panini by some, and with Dhanvantari by others (see Dr. 
Mitter’s opinion in the Proceedings of the A.S.B., July, 1835). 
Cunningham (Ancient Geography of India, pp. 57-58) identified 
Salatur with modern Lahore (Salatur, Halatur, Aalatur, Lahore) 
but without sufficient evidence. Hiuen Tsang’s ‘Salatulo’ which 
is situated at a distance of 20 li or about 3-5 miles in a north¬ 
western direction from the province of Ohinda corresponds to 
Salalura, the birthplace of Panini (Salaturlya), in which desig¬ 
nation he is referred to in the copperplate inscription of the 
Vallabhis found in Kathiward (Indian Antiquary, Vol. I, pp. 16, 
17 and 45). According to Nakula he was the son of Hayaghosa 
or Turahgaghosa, which are merely descriptive synonymous 
names. He lived in Sravasti and was a Brahmana by caste. 

He explained the science at his retreat in the forest of Cam- 
paka (the Campakabati forest in Magadha Desa) at the foot 
of the Himalaya mountain. 

Hayaghosa or Turahgamaghosa is said to have been the 
father of Salihotra. Hayaghosa has been identified with Asva- 
ghosa from the similarity in the names which are synonymous 
(haya=asva, a horse). Hayaghosa may thus be Identified with 
the celebrated Buddhist preacher and writer Asvaghosa, the 
author of Buddha-carita. There is evidence to connect Asvaghosa 
to the court of the renowned Indo-Scythian monarch Kaniska 
of Peshawar and so he must have flourished towards the end of 
the first century A.D. 

Hayaghosa is also described to be a Brahmana Muni who 
had hermitage in the Campaka forest at the foot of the Hima¬ 
laya mountain. Thus the age of Salihotra may be known, but 
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neither Asvaghosa nor Salihotra has given us any clue as to 
their identity. Again Susruta, to whom Salihotra addressed 
his lectures, flourished long before Kaniska, unless by Susruta 
is meant Nagarjuna, the celebrated Buddhist chemist, the 
redactor of Susnita-samhitd, who flourished during the second 
century A.D. 


PALAKAPYA 


In the Hasti Ayurveda, Palakapya is described to be the son 
of Samagayanakhya Muni by a female elephant which drank 
his urine containing his seminal discharges. He was invited by 
King Romapada who wanted to subdue elephants for human 
use. Romapada or Lomapada was king of Campa, which has 
been identified by Cunningham with Patharghaia, some 24 miles 
distant from the modern town of Bhagalpur. Romapada was 
the father-in-law of Rsyasrnga Muni and was a contemporary 
of Dasaratha, father of Rama. Fa-Hien describes Carnpa to 
be a large town containing many Buddhist Stupas and Viharas. 
Campa or Malini, the capital of the country of Ahga, was called 
after king Campa, son of Prthulaksa. 

The author oH Trikandasesa identifies Palakapya with Dhan- 
vantari, the founder of the Surgical School in India. Susruta 
is said to have learned major surgery from Dhanvantari; but 
from other accounts we learn that Susruta also learned the 
veterinary science from Dhanvantari. So if we accept them 
(Palakapya and Dhanvantari) to be identical persons, we get a 
solution of the difficulty. But the evidence of their identity is 
by no means complete, and is far from satisfactory. 

Pdlakdpya’s work ; Hasti Ayurveda or Palakapya. It is a volu¬ 
minous work on elephants, describing in detail their diseases 
and treatment, both medical and surgical. 

An analysis of the contents of the Palakapya has never 
appeared in the English language. Burnell in his Catalogue of 
the Tanjore MSS. refers to the work as Gajavaidya and says ; 
“This name appears to be not very certain; it consists of dialo¬ 
gues between a king of Ahga and a muni called Palakapya, who 
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is the offspring of a Rsi and a pious female elephant. There is 
a great deal of mythological matter about the creation, the 
origin of elephants, who were originally winged, and were 
deprived of these appendages by the curse of an angry saint, 
who was pestered by their tumbling down on him from the trees 
round his hermitage, on which they used to perch in order to 
graze on the leaves. The rest refers to the points of animals, as 
usual, very fanciful : their castes and dispositions; the way of 
taming them; their diseases and the way of treating and curing 
them. The number of their diseases appears to be put at 106. 
There can be no doubt that this is a very modern compilation, 
even later than the Sarasamgraha (on horses). Some of the verses, 
however, which are found here, occur in Sarangadhara as by 
Palakapya. See Aufrecht’s paper in the Z.D.M.G., Vol. xxvii. 

pp. 1-120.” 


ATREYA PUNARVASU 

Atreya or the son of the sage Atri, is also called Punarvasu. 
We find three Atreyas mentioned in the Caraka-samhitd —Atreya 
Punarvasu, Krsna Atreya and Bhiksu Atreya. Punarvasu 
Atreya is the speaker in the Agnivesa-tanlra which was edited by 
Caraka. 

Atreya learned the science of medicine from Indra. He 
composed several works bearing his name, among which is the 
book called Atreya-samhitd, in five parts, containing 46,500 
verses in all. He is one of the oldest authorities on Hindu medi¬ 
cine, and several later writers have based their works on his 
treatise. His six disciples were Agnlvesa, Bhela, Jatukarna, 
Parasara, Ksarapani and Plarita, all of whom distinguished 
themselves as authors of medical works. The Agnivesa-tantra as 
redacted by Caraka and Drdhabala is the well-known Caraka- 
samhita. The Bhela-samhita is mentioned in the Tanjore Catalogue; 
it has been published by the University of Calcutta. The 
Hdrita-sarnhitd has also been printed. The works of Jatukarna, 
Parasara and Ksarapani are not available now. 

Formulae : 1. The Agni-clarified Butter, 2. Rajavallabha 
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Taila Ghrtam, 3. Ardhamatrika Vasti, 4. Vimsati Sarasava, 
5. Dadhika Ghrta, 6. Mahamayura Ghrta, 7. Vrhat GuducI 
Taila. 


KRSNA ATREYA 

In the medical literature of the Hindus we find references 
to different Atreyas : Punarvasu Atreya, Krsna Atreya, 
Dattatreya and Bhiksu Atreya. In the Caraka-samhila Punar¬ 
vasu Atreya appears to have taught the six disciples, Agnivesa 
and others; and in that book, his name is always written as 
Punarvasu Atreya and never as Krsna Atreya. Bhiksu Atreya is 
the reputed teacher of Jivaka, the famous physician of Buddha. 
We find from quotations from Krsna Atreya that he belonged 
to the surgical school and could not have been the same as the 
Punarvasu Atreya, the speaker in the Agnivesa-iantra. Srlkantha- 
datta in commenting on Kavalddhikara (Vrnda’s Siddhayoga) 
says : nanu ca tantrdnlanyaih, sadvidhah kavalah pathitah, etc.; and 
again in the Unmddddhikara : sodaiagunam cdmmaljt. krsndlreya 
etc. 

Frem these quotations we learn that Krsna Atreya was a 
surgeon. 

In the Tattva-candrikd, Sivadasa, while commenting on Dasa- 
mulasatpala-ghrta quoted from Jvarddhikdra of Gakradatta 
cites the names of Gopura Raksita, Jatukarna, Garaka, Susruta 
and Krsna Atreya. This proves that Krsna Atreya’s work was 
quite different from that of Garaka. 

But there is a difficulty to be solved. Drdhabala mentions 
ndga-rddya-curna in the treatment of Grahani or Diarrhoea. This 
formula occurs also in Cakradatta and Siddhayoga. Both Sri- 
kanthadatta and Sivadasa, from whose comments we have 
tried to prove before that Krsna Atreya was a surgeon and was 
a different author from Punarvasu Atreya, in commenting on 
the line ndgarddyamidam curnam etc. distinctly states “Krsna- 
treyah Punarvasuh.” We cannot explain this identity satisfac¬ 
torily. Kaviraja B.G. Gupta thinks that it is a mistake of the 
writers ! Kaviraja Umes Ghandra Gupta, the author of Vaidyka- 
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sabda-sindhu, however, makes Krsna Atreya the teacher of Agni- 
vesa. But Agnivesa was one of the six pupils of Punarvasu 
Atreya. 

Pandit Jogindranath Sen Vaidyaratna in his highly meri¬ 
torious commentary in Sanskrit Carakopaskdra on the Caraka- 
samhitd tries to tide over the difficulty by assuming the name of 
Atri to be Krsna Atri. Thus he explains Atreya in i. 1, as 
‘Atreya, the son of Krsna Atri.’ This no doubt reconciles the 
conflicting statements of commentators but makes Krsna Atreya 
and Atreya Punarvasu to be the same Rsi. But this conclusion 
is open to objections. Nowhere has he been so styled in the 
Caraka-samhitd. He has been quoted as an authority in surgery. 
In Cakradatla, the formula Kutaja Putapaka is, however, attri¬ 
buted to Krsnatri-putra or ‘son of Krsna Atri.’ Moreover the 
assumption that Krsna Atri is the progenitor of the Atreyas 
requires proof which is not forthcoming. 

Atreya Punarvasu has been identified by some with Bhard- 
vaja, but Cakrapani in his Ayurveda-dlpikd distinctly states that 
this theory of some commentators is untenable as Atreya has 
never been styled Bharadvaja anywhere in the medical texts 
(p. 7, i. 1.). In the list of the sages who met to learn Ayurveda, 
Atreya and Bharadvaja are seperately mentioned. This theory 
perhaps had its origin in the diversity of opinion as regards the 
relation of the two sages. In the Caraka-samhitd i. 1., Bharad¬ 
vaja, the disciple of Indra, is the teacher of Atreya Punarvasu. 
Cakrapani notes that Harlta was of the same opinion. Vag- 
bhata on the other hand describes Atreya as the disciple of 
Indra. Bhava Misra describes both Atreya and Bharadvaja as 
disciples of Indra. 

Formulae attributed to Krsna Atreya : 

1. Kutaja Putapaka, 2. Nagaradya-curna, 3. Vijaya-cuma, 
4. Satavarl oil, 5. Caturmukha, 6. Kaduka-ghrta, 7. Maha- 
gauradya-ghrta, 8. Rohitaka-ghrta, 9. Gauryadya-ghrta, 
10. Vindu-ghrta, 11. Mahavindu-ghrta, 12. AbhayMyava- 
taka, 13. Astacatvarirnsa-guggula-gutika, 14. Guda Kusmanda, 
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13. Khadirasava, 16. Dvatrimsaka-kvatha, or Rasnadi-kvatha, 
17. Candanadya powder, 18. Narayana oil, 19. Oil for 
diseases of head, 20. Yogendra Rasa. 

KAPYA 

In the Caraka-samhitd he is styled as Bhadra Kapya or Kapya 
the Noble. He refutes the arguments of Saunaka that the 
diseases are caused by hereditary transmission and says : “No 
that cannot be; the offspring of a blind father is not necessarily 
blind, so the parents cannot be said to have originated the 
body and its diseases. The man and his diseases owe their 
origin to his own works in a previous birth’^ (i. 25)- 

He is mentioned as one of the sages present at a meeting of 
the Rsis as narrated in the Caraka-samhitd i. 26 ; the chapter 
is called Atreja Bhadra Kdplya. A discussion about Taste and 
Food was the result. Bhadra Kapya says : “There is surely a 
single taste or rasa only. This rasa is only recognisable by 
tongue, and the wise consider it to be one of the objects— rupa, 
rasa etc. This rasa or taste is nothing but water.” 

In the same chapter he expresses himself again on the incom¬ 
patibility of fish and milk as articles of dietary; he allows all the 
fishes except the Cilcima, which, he says, if eaten may 
cause diseases, and sometimes even death. (Caraka-sarnhitd, 
i. 26J. As regards the question of the part of the foetus first 
formed, he says ; “The navel is the part which appears first, 
for this is the part where nutriment from the mother enters the 
body of the foetus” (Caraka-samhitd iv. 6). 

This opinion has been ascribed to Parasara in the Susruta- 
sarnhitd, iv. 3. 

KANKAYANA 

Kahkayana is the name of an ancient physician who is 
referred to in the Caraka-samhitd i. 26 as the foremost among 
the Vaidyas of Balhika or Balkh. He is there represented as 
having held with Nimi and other physicians a discussion on 
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the number of rasa or tastes. He was of opinion that the 
tastes were innumerable and that they could only be described 
according to their seat^ quantity and mode of action. 

He is also referred to in the Caraka-samhitd i. 25 as contra¬ 
dicting the opinion of Kumarasira Bharadvaja about the origin 
of diseases and as having held the view that Brahma, the crea¬ 
tor, is the cause of ease and disease. 

He is named in the Caraka-samhitd i. 1 in a list which con¬ 
tains the names of a number of other ancient physicians. His 
opinion is also quoted in the same book iv. 6 as regards the 
part of the foetus formed first. His opinion is ; “The heart 
being the seat of life and consciousness is the part formed first.” 
But in the Sustrua-samhitd. iii. 3, the same view is ascribed to 
Krtabirya. 

The ancient physician Kaiikayana is probably the Kankah 
or Katka of the Arabs (see Reinaud, Mem. Sur I’lnde, p. 314 E), 
who is expressly termed Vahlika-bhisaja. His name appears 
amongst the teachers of the Atharvaparisista-s. 

Formulae attributed to Kankayana : 1. Prescription of a 
purgative for bilious subjects, 2. Kaiikayana Modaka, 
3. Kankayana-gutika, 4. Kaiikayana-vataka. 

KAN.^DA 

Kanada, the famous sage who propounded the Vaisesika 
system of philosophy, is said to have written a treatise on Pulse 
consisting of 63 stanzas. It is known as Nddi-oijndna. He is 
said to have written a more comprehensive work, the Kandda- 
samhitd —a treatise on pathology and medicine, of which the 
chapter on pulse—the JVddi-vijndna —only is extant. It forms the 
first chapter and is also called Paribhdsd. The pulse is treated 
as an index to disease and its indications may imply approach¬ 
ing death. The Vaidyas rely principally on pulse and they 
diagnose diseases by the character of the pulse. 

The book has been printed with Nddi-prakdsa of Sankara 
Sena by Nandalal Vidyaratna ELaviranjana, Calcutta, 1887. 
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I. THE DISCOVERY OF THE BOWER MANUSCRIPT 

The Bower Manuscript, which is named after its discoverer. 
Lieutenant (now Major-General) H. Bower, C,B., fell into the 
hands of that officer, early in the year 1890, in Kuchar, where 
he had gone, on a confidential mission from the Government of 
India, in quest of the murderer of Dalgleish. 

Kuchar, or Kucha, situated about 41° 42' 50" N. Lat., and 
80° 33' 50" E. Long., is the name of one of the principal oases 
and settlements of Eastern Turkestan, on the great caravan 
route to China, which skirts the foot of the Tian Shan Range 
of mountains on the northern edge of the Takla Makan desert. 

On his return to India, Lieutenant Bower took the manus¬ 
cript to Simla, whence in September 1890 lie forwarded it to 
Colonel (now Major-General) J. Waterhouse, who was then 
the President of the Asiatic Society of Bengal. By him it was 
exhibited to the Society at their monthly meeting on the 5th 
November 1890, when also a short note from Lieutenant Bower, 
dated the 30th September 1890,was read explaining the circum¬ 
stances of the discovery. Some attempts were made after the 
meeting to decipher the maunscript, but they proved unsuccess¬ 
ful. At the time I was absent on furlough to Europe. It was 
on my return voyage to India that I received the first news of 
the discovery through a copy of the Bombay Gazette which fell 
into my hands at Aden. By a lucky chance. Major (now Major- 
General) W. B. Cumberland whose companion Lieutenant 
Bower had been during the earlier part of his travels, happened 
to be a fellow passenger on the steamer, and furnished me with 
corroborative information. On reaching Calcutta in February 
1891, being then the Philological Secretary of the Asiatic So¬ 
ciety of Bengal, I at once claimed the manuscript from Colonel 
Waterhouse, who most readily made it over to me. At the 
April meeting of that year, I was able to communicate to the 
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Society the first decipherment of the manuscript which was 
immediately published in its Proceedings (April, 1891), pp. 54-65. 

It was the discovery of the Bower Manuscript and its publica¬ 
tion in Calcutta which started the whole modern movement of 
the archeological exploration of Eastern Turkestan. The late 
Hofrat Professor G. Buhler, having seen the report of the dis¬ 
covery in the Proceedings of the Asiatic Society of Bengal, at 
onc» announced it in an early issue of the Vienna Oriental Journal 
for 1891, p. 103. The Russian Archaeological Society, having 
thus their attention attracted, addressed, in November 1891, 
a request to Mr. Petrov.ski, the Russian Consul General in 
Kashgar, to endeavour to collect similar manuscript treasures. 
In response to it the Petrovski Collection went to the Imperial 
Library in St. Petersbuig, in the autumn and winter of 1892-3, 
of which Professor Serge d’Oldendurg published a report and 
specimens in the Transactions of the Imperial Russian Archaeo¬ 
logical Society, Vol. viii, for 1893-4, pp. 47 ff. In the same 
year, 1892, the Weber Collection of manuscripts was acquired 
by the Rev. F. Weber, Moravian Missionary in Leh, whose 
curiosity had been aroused through a meeting with Lieutenant 
Bower on the latter’s return journey to India. This acquisition 
was at once transmitted to me, and a report and specimens 
were published by me in the Journal of the Asiatic Society of 
Bengal, Vol. Ixii of 1893, pp. 1 ff. In the following year, 1893, 
on my motion, the Government of India issued instructions 
to their Political Agents in Kashmir, Ladak, and Kashgar, to 
make enquiries for ancient manuscripts, and secure all that 
might come in their way. It was in pursuance of these instruc¬ 
tions that the “three Further Collections” of manuscripts came 
into my hands, of which a report and specimens were published 
by me in the Journal of the Asiatic Society of Bengal, Vol. Ixvi, 
of 1897, pp. 213 ff. The most important, in the present connec¬ 
tion, of these three collections are the Macartney manuscripts, 
so named after Mr. G. Macartney, the British Consul in Kash¬ 
gar, who secured them in 1895. 

The direct result of these discoveries of ancient manuscripts 
was the inception of the first expedition of Dr. M. A. Stein into 
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Eastern (or Chinese) Turkestan in 1900-1901, of which a 
part was published by him, in 1902, in his Ancient Khbtan in 
two volumes. It is true that there had been numerous expedi¬ 
tions into that country in earlier years, such, e.g., as the 
Russian expedition of General Prejevalski in 1878 and 1885, 
the British expedition of Major (now Lieut.-Colonel) Sir Francis 
E. Younghusband, K.C.I.E., in 1887-90, the French expedition 
of M. Dutreuil de Rhins in J 891-2, and the Swedish expedition 
of Dr. (now Sir) Sven Hedin K.C.I.E. in 1894-7, but none of 
these was undertaken with the object of archteological explora¬ 
tion. Their main object was scientific, i.e., geographical, 
geological, zoological, and the like, and any antiquities which 
they brought home had been gathered, as it were, accidentally 
and by the way. The first expedition to Eastern Turkestan 
which was undertaken avowedly for the purpose of exploring 
the eountry archaeologically, and excavating ancient sites, was 
the Russian of M. D. Klementz in 1898. As in the case of the 
expedition of Dr. Stein, it owed its inception directly to the 
stimulus imparted originally by the discovery of the Bower 
Manuscript. A series of archasological expeditions now followed 
in rapid succession. It comprised the first German expedition, 
led by Professor Gritnwcdel, in 1902-3 ; a Japanese expedition, 
in 1902-3, under Count Otani ; the second German (or first 
Prussian) expedition, under Dr. A. von LeCoq, in 1904-7 ; 
and the second Prussian expedition led again by Professor 
Griinwedel, in 1905-7. These were followed, in 1906-8, bv the 
second British expedition of Dr. Stein, which was extraordinari¬ 
ly successful, and fruitful of archaeological results, and of which 
a preliminary account was published in the Geographical Journal 
(for July and September) 1909. The last of the series was the 
French expedition, under M. Paul Pelliot in 1907, which has 
recently (autumn 1909) returned to Europe. As it made a 
particular point of thoroughly exploring the district of Kuchar, 
where the Bower Manuscript was found, its full and final 
report when it appears may be hoped to set at rest any still 
remaining doubts regarding the exact locality and time of its 
discovery. 
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In the meantime the publication of the Bower Manuscript 
steadily pursued its course The proposal to prepare a complete 
edition of its text, illustrated with facsimile Plates, and accom¬ 
panied by an annotated English translation, was accorded, in 
1892, the sanction of the Government of India, through the 
cordial support of Sir Charles Elliott, the then Lieutenant- 
Governor of Bengal. The First Part of the edition appeared 
in l1l93; the Second Part (in two fasciculi) in 1894-5, and the 
remaining Parts III to VII in 1897. This completed the 
edition of the text and translation. After an interruption of 
several years, caused by my retirement from India and engage¬ 
ment in other time-absorbing work on subsequent finds of 
ancient Central Asian Manuscripts, the Sanskrit Index, being a 
complete vocabulary of the Bower Manuscript, was published in 
1908, and a Revised translation of its medical portions, in 
Parts I, II and III, in 1909. The Introduction, benefiting by 
the long delay and the attendant material increase of informa¬ 
tion, now brings the laborious work of the edition to its long- 
desired completion. 

The Bower Manuscript itself, which till the completion of the 
edition of the text in 1897 had remained in the hands of the 
editor, was returned, in April 1898, to its owner, Colonel Bower. 
By him it was taken to England, where it was finally purchased, 
in 1898,by its present possessor, the Bodleian Librai'y in Oxford... 

II. DESCRIPTION OF THE BOWER MANUSCRIPT 

The term Bower Manuscript is not strictly correct. As will 
be seen from the sequel, the object in question is not really a 
single manuscript, but in point of size, rather a combination of 
two manuscripts, a larger and a smaller. The larger manu¬ 
script itself, moreover, in point of subject matter is a complex 
of six smaller manuscripts, the distinction of which from one 
another is indicated also by their separate pagination. The 
Bower Manuscript, therefore, in reality is a collection of seven 
distinct manuscripts, or it may be called a collective maunscript 
of seven parts. The latter is the terminology adopted in the 
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present edition; that is, Parts I-III, IV, V and VII, constitute 
the larger manuscript, while the smaller manuscript consists of 
Part VI. 

The external form of the collective Bower Manuscript is that 
of the Indian pothi. A pothl consists of a number of leaves, of 
a practically uniform oblong shape, generally enclosed between 
two wooden boards, and the whole held in position, or “^‘bound” 
by a string which passes through a hole drilled through the 
the whole pile.... 

The leaves of the Bower Manuscript are cut from the bark, .or 
periderm, of the birch tree; those of a modern Indian pothl are, 
as a rule, of paper. Before the introduction of paper into India, 
which event probably coincided with the advent of the Muha¬ 
mmadans, the writing material for the purpose of literature was 
palm-leaf or birch-bark. Palm-leaf must have been the original 
material of an Indian pothl', for it was the shape of the palm- 
leaf which determined the narrow oblong shape of the leaves of 
the pothl. The bark of the birch tree may be obtained in very 
large strips, about a yard long and eight inches broad. There 
is no apparent reason why these strips should have been cut into 
narrow oblong pieces in order to be used as the writing material 
of books. On the other hand, from the long narrow segments 
of the leaf of a palm tree none but strips, at most about a yard 
long and three inches broad, could be cut. These, if used as 
writing material, necessarily determined the narrow oblong 
shape of the leaves of the pothl. The birch tree (Betula utilis) 
the “Himalayan Birch,” is indigenous in the extreme North of 
India {e.g., in Kashmir), while the palm tree (Talipat, Corjpha 
umbraculifera) is peculiar to the South of India. Hence the fashi¬ 
on of the Indian pothl must have originated in the South of 
India, while the original “book” of the North of India must 
have been written on large strips of birch-bark. As a fact the 
oldest Indian “book” on birch-bark, the Dutreuil de Rhins Manus¬ 
cript, which probably dates from near the beginning of our era, 
is written on such large strips. The Southern Indian fashion 
of the pothl is, in many ways, more convenient for literary use; 
and as evidenced by the Bower Manuscript and by the other birch- 
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bark manuscripts which have been discovered in Eastern Tur¬ 
kestan, it must, at a very early period, have made its way into 
Northern India, whence finally it was carried, by the spread of 
Buddhism, to Eastern Turkestan, nearly all the indigenous 
paper manuscripts of which exhibit the narrow oblong shape of 
the Indian pothi. At a much later period, probably after the 
advent of Islam and its western culture, the fashion arose, 
w?lhin the birch-bark area of Northern India to use birch-bark 
in imitation of paper, and to give to birch-bark books the shape 
of the paper books of the West. The Indian pothi shape of the 
birch-bark Bower Manuscript^ therefore, is corroborative evidence 
of the great antiquity of that manuscript. 

The birch-bark leaves of the Bower Manuscript, as already 
i/itimated, are of two different sizes. The leaves of Parts I-III, 
IV, V, and VII are considerably larger, both in length and 
breadth, than those of Part VI. The former measure about IPS 
by 2’5 inches; the latter, about 9 by 2 inches. Besides the size 
of the leaves, there is another point which differentiates the two 
portions of the collective manuscript from each other. The 
birch-bark of the larger portion is of a quality much inferior to 
that of the smaller portion (Part VI). The former is hard and 
brittle, and apt to break if roughly handled; while the latter is 
soft and tough and can readily be bent. The difference may 
be due to the age of the tree from which the bark was taken, 
as well as to the thoroughness of the process ( probably boiling 
in milk or water) by which the bark was prepared for the recep¬ 
tion of writing. Moreover, some of the leaves used in the 
larger portion were in a defective condition at the time when 
they were inscribed, while the leaves of Part VI were, and are 
still, in perfect order. For example, in Part I a large portion 
in the upper right corner of the third folio, affecting no less 
than six lines, had broken away, before the leaf was inscribed; 
for nothing of the text is wanting. Similarly, in Part II, large 
holes had broken into folios 25 and 26, before they were written 
on. On the other hand, the defects in folios 9 and 12 of the 
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same Part only occurred after those leaves had been inscribed ; 
for some portion of the text is lost. But there is also another 
cause to which the defective condition of the leaf is occasionally 
due, viz., exfoliation. Birch-bark, as writing material, is oF 
varying thickness, consisting of several layers of periderm of 
extreme tenuity, numbering from two to twelve, or even more ; 
one layer by itself would be too tenuous to be inscribed. When 
the bark is properly prepared, the process renders the natural 
adhesion of the layers more durable; but when it is imperfectly 
prepared, or when it is taken from a too old tree, or from an 
unsuitable part of the tree, the surface layers are apt to flake 
off, when the bark becomes thoroughly dry. In that condition, 
a leaf is unsuitable for writing. This may be illustrated by the 
blank reverse of the fourth folio in Part IV, which distinctly 
shows the surface in process of exfoliation; and it was, no doubt, 
for that reason that the scribe abstained from writing on it. For 
the same reason, apparently, the obverse of the fourth folio of 
Part V was left blank. On the other hand, occasionally exfolia¬ 
tion took place after the leaf had been inscribed. Thus on the 
left of the reverse side of the thirty-third folio of Part II, about 
one-fourth of the surface layer has flaked off, carrying with it a 
large portion of the text; the same injury has befallen a smaller 
portion of the reverse of the twentyninth folio. On the obverse 
side of the sixth folio of Part V we have another example of the 
same phenomenon; and in the case of folio 1 of Part VII the 
whole of the inscribed top layer of the obverse side has flaked 
off. In the third place, much of the bark, used in the larger 
portion, is full of faults in its texture. It appears to have been 
taken from an unsuitable part of the tree,producing a rough and 
knotty surface, unserviceable for writing. This may be seen by 
reference, e.g., to the reverses of the first folio of Part II and 
the second folio of Part IV about one-half of which has been 
left blank. It is also illustrated by the fact that sometimes 
when the scribe attempted to write across a fault, his letters 
would form only very badly, as, e.g., in Part I, folio 5S, where 
the syllable Id (of eld) is almost illegible ; or they would 
not form at all, and the writer was obliged to abandon a half 
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finished letter, and trace it anew on the other side of the fault, 
thus leaving a more or less extended gap in his line. Thus in 
Part I, folio 3a we have vimi \sa\ sro, folio 3b, jl[va'] vitukdmah, 
folio bb (Plate V), vya[va\vdj;dcca, where the abandoned half- 
finished letters are indicated by being placed within brackets 
(Journal, As Soc. Beng., 1891, Vol. lx, Part I, p. 137). Other 
examples are in Part II, fols. 7, 8, 22, 27, 29, etc. in Part III, 
folio 3, and in Part V, folios 2 and 6, which show large un¬ 
inscribed places. None of these defects is seen in the bark of 
Part VI, which is of the proper texture, and has been properly 
prepared. 

The fact of the larger portion of the Bower Manuscript 
being written on birch-bark of such an inferior quality, of 
course, suggests the enquiry as to what may have been the cause 
of it. So much seems obvious that, as Kashmir and Udyana 
are the lands of the birch and birch bark, the scribes of the 
larger portion of the Bower Manuscript would not have 
had recourse to an inferior quality of bark, if at the time 
of writing it, they had not been, for some reason, in a 
position which made it impracticable for them to procure a 
supply of good bark. The most obvious explanation that 
suggests itself, of course, is that when they wrote their manus¬ 
cript, they were already settled in Kuchar, where fresh birch- 
bark prepared for writing was not readily procurable, for which 
reason they were reduced to the necessity of using up what 
inferior portion remained to them of the store of birch-bark 
M'hich they may have originally brought with them from their 
home in north-western India. But by the time that Part VI 
came to be written, a fresh supply of good and well-prepared 
bark had been procured. 

One of the indications of the eollective character of the 
Bower Manuscript, as has been stated, is the mode of pagination 
which it exhibits. For the leaves of each Part are numbered 
Separately, so far as can be judged from the numbering where 
it is preserved. In Indian poihi-s the,practice is to number, not 
the pages, but the leaves ; and the numbers are placed on the 
left hand margin, either on the obverse or the reverse side 
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of the leaf. In northern Indian manuscripts it is always the 
reverse side which is thus numbered, while in southern manus¬ 
cripts, it is the obverse. In Parts IV and V, the margins are 
so imperfectly preserved that it must remain uncertain whether 
they ever bore any numbers. The practice of numbering the 
folios, however, is so general in Indian manuscripts that, on the 
whole, the probability is in favour of its having once existed in 
those Parts at the time when the margins were entire. In Parts 
I—III and VII the margins of most leaves are fairly well 
preserved, and they show the usual pagination on the reverse 
side of the leaf, thus pointing to a northern locality as their 
place of origin. Part VI, the margins of which are well 
preserved, shows pagination throughout ; and, what is notice¬ 
able, the numbers are on the obvei'se side of the leaves. That 
fact points to a southern place of origin, and this indication is 
confirmed by others. 

The total of the existing leaves of the Bower Manuscript is 
fifty-one. But unfortunately the more important portion of it, 
Parts I—III, which treats of medicine, is incomplete. Part I 
ends quite abruptly with the fifth folio. How many more may 
have completed the text, it is impossible to conjecture from the 
context. The existing five leaves are numbered consecutively 
from 1 to 5. The obverse of the first leaf, as usual in Indian 
potht-s, is left blank. In the left-hand margin of the reverse 
of the third leaf, there appear, below the ordinary pagination 
3, two other signs of doubtful value. If they are to be read 
as separate numeral figures, they might be 51; or if they are 
to be read as a single figure, it might be an imperfectly 
discontinuously) written 40 or 70. But in either case their 
purport is a puzzle. Part II also is a fragment; for it ends, 
apparently abruptly, with the 33rd folio somewhere in the 
fourteenth chapter. Moreover, the two final chapters, the 
fifteenth and sixteenth, which are announced in the introduc¬ 
tion (verses 8 and 9, p. 77) are entirely missing. In addition, 
the entire folios 20, 21 and 30, and the major portion of folios 
16 and 17 are missing. Also, as previously stated, smaller 
portions are missing, by fracture in folios 9 and 12, and by 
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exfoliation in the reverses of folios 29 and 33. The total number 
of the existing leaves, inclusive of the two fragmentary folios 
16 and 17, is thirty. In the case of most of these existing 
leaves, w.;., in folios 2-10, 12,13, 15,22-26,31 and 32 (total 
19), the ordinary pagination is fully preserved. It is only 
partially preserved in the five folios 16, 18, 19, 28, 29; and it 
is entirely lost, by fracture or exfoliation of the margin, in the 
six folios 1,11, 14, 17, 27, 33. On folio 13 there is an indistinct 
mark between the figures for 10 and 3, apparently the cancella¬ 
tion of another wrongly inscribed figure. The pagination is 
placed as a rule, in the middle of the margin, but in folios 25, 
31, 32 it appears in the top of the margin, facing the third or 
fourth line of the text; and it must have occupied the same 
position on folios 1, 11, 27, where the top of the margin is 
mutilated. 

Part III, again, is a mere fragment. Its commencement is 
marked, as usual, by the sacred symbol of om on the obverse of 
the first leaf; but it breaks off abruptly on the obverse of the 
fourth leaf. But the noteworthy circumstance is that it breaks 
off, not at the bottom, but in the middle of that side of the 
leaf. This circumstance certainly suggests that the original 
scribe left off writing at that point, and never completed his 
work. Subsequently, the manuscript came into the possession 
of the writers of Part IV, who commenced the writing of that 
Part on what was then the blank reverse of the fourth folio of 
Part III. Ultimately the whole manuscript, that is, the 
unfinished Part III and the subsequently added Part IV, came 
into the possession of a third person, viz., the writer of Parts V 
and VII, who proceeded to write a remark of his own on the 
space left blank by the original writer on the lower portion of 
the obverse side of the fourth folio of Part III. This curious 
case will be the subject of further consideration with additional 
details, where it will be shown that the writer of Part III must 
have written also Part I and 11. In connection with this latter 
circumstance the query suggests itself whether Parts I and II, 
no less than Part III, might not have been incomplete at the 
time when Part III came into the possession of the writer of 
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Parts V-VIII ; that is to say, that already at that time Parts I 
and II extended no further than they do at present. It might 
be surmised that the scribe who made the copies of Parts I-III 
died before he had finished his task, and that his unfinished 
copies passed on, in turn, to the writers, or owners, of Part IV 
and Parts V and VII. There is nothing in the Parts concerned 
to decide one way or the other about this hypothesis, but in 
any case the hypothesis has no concern whatever with the 
losses of fols. 21, 22 and 30 of Part II, or the fractures (e.g., of 
fols. 16 and 17) and exfoliations which have been referred to. 
For injuries of an exactly similar kind are observable in every 
one of the Parts of Bower Manuscript, with the exception of Part 
VI which is written on birch-bark of a superior and durable 
quality. All these injuries occurred at a date subsequent to 
the hypothetical transmission of Parts I and II to its later 
owners. The second of the four folios of Part III is the only 
one which bears pagination. In the others the margin is 
defective. 

Of Parts IV and V, which are two tracts on divination, the 
former is practically complete, while the latter seems to be 
considerably defective. Neither of them shows any pagination. 
As they are very small manuscripts, of five (strictly four and 
a half) and six folios respectively, it is possible that they never 
had any; but as the margins are more or less defective, the 
numbers may be lost; and this alternative seems more probable. 
The obverse of the first leaf of Part V is blank, just as in 
the case of Part I. Its reverse is inscribed only wdth the intro¬ 
duction to the treatise, which does not cover the whole of its 
surface. It bears only five lines, and there is a blank space 
left, sufficient for, at least, one additional line : all the other 
leaves have six or seven lines to the page. 

Part VI, which is a treatise on a charm against snake bite, 
is complete. Being written on a superior quality of birch-bark, 
it is the best preserved portion of the Bower Manuscript. The 
left-hand margins of all its four folios are in good condition, 
and bear the pagination, 1 to 4, on the obverse sides. The 
manuscript commences with the usual symbol for om on the 
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obverse of the first leaf, and ends with the usual Buddhist 
terminal salutations and the double stroke on the top of the 
reverse of the fourth folio. 

Part VII, which contains a portion of the same charm 
against snake bite is defective. It consists of two, much 
damaged, leaves, the first of which, on its reverse side, bears 
the pagination 1. The obverse has lost its inscribed surface 
layer of bark and with it the commencement of the charm. 
The pagination of the second leaf is lost with the broken- 
off margin. 

Indian manuscripts, or records, as a rule, commence with 
some benedictory word such as siddham, success, or svasti, hail, 
or with the sacred particle om. The last mentioned is almost 
universally used at the present day. It may be either written 
in full, or indicated by a symbol. The latter takes the form of 
a spiral which may turn either to the right or the left and 
which is probably a conventional representation of the sacred 
sankka or conch shell. 

...In Parts V and VII it is lost through the damage suffered 
by their first folios. In all the parts, except the second, the 
symbol occupies the usual position facing the first line of the 
text ; but in Part II it appears in the more unusual position, 
on the left-hand margin, opposite the third line of writing, 
exactly as it is seen in the two copper-plate grands of Ananta 
Varman, dateable probably in the sixth century A.D., shown 
in Dr. Fleet’s Gupta Inscriptions, pp. 220 and 226, Plates xxx^ 
and xxxia. Among the dated northern Indian epigraphical 
records of the Gupta period, the earliest known examples of the 
dextrorse form of the symbol are those of the year 448-9 A.D. 
in a stone inscription of Kumara Gupta I, and of the year 
493-4 A.D. in a copper-plate grant of Jayanatha. The earliest 
known example of the sinistrorse form occurs in a copper-plate 
grant of Maha-sadevaraja, of an unknown though early date, 
and apparently, though mutilated, also in the Bodhgaya 
inscriptions, of 588 A.D. Of course, these dates are not suffi¬ 
ciently numerous to settle the exact beginning and end of the 
period of the use of the two forms ; but on the whole the 
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sinistrorse form seems to be somewhat later in origin. Curiously 
enough^ the symbol for om, in its dextrorse form, is found also 
on the obverse side of the 32nd leaf of Part II, on the left 
margin, opposite the second line of writing. How it comes to 
be there is, at present, not apparent. 

As already observed, the typical Indian pothl is provided 
with a hole for the passage of the binding string. At the present 
day, the hole it placed exactly in the middle of the leaves; and 
it has been so during many centuries past. In the Bower 
Manuscript the hole is placed in the left side, about the middle 
of the left half of the leaf; about 3-25 inches from the left margin 
of the larger, and 2-25 inches, in the case of the smaller folios. 
There are reasons to believe that the latter practice was that 
which prevailed in ancient India. In the old Indian copper¬ 
plate grants, the copper leaves are strung together on a copper 
ring which passes through a hole in the left side of the leaves. 
The oldest known copper-plates of this kind are those of the 
Kondamudi grant of Jayavarman (Epigraphia Indica, Vol. vi, 
p. 316) and the Pallava grants of King Sivaskanda Varman 
(ibid., Vol i, pp. 4-6, 397; Vol. vi p. 84), which, on Palaeographic 
and linguistic grounds, must be referred to the second and third 
centuries A. D. respectively. They have their ring-hole near 
the middle of the left half-side. They are all South Indian 
grants; and seeing that, as already pointed out, the oblong form 
of the earliest birch-barkof Northern India, as seen in 
the Bower Manuscript, is an imitation of the palm-leaf pothi of 
Southern India. 

It may be concluded that the placement of the string-hole 
in southern manuscript pothi-^ was the same as in the southern 
copper-plate grants, and that the practice of placing the string- 
hole in ' he middle of the left half of the manuscript was adopted 
by the northern scribes from their southern brethren, whom, 
in fact, they imitated in the whole mode of fashioning the pothi. 
All the earliest birch-bark manuscripts of the fourth and fifth 
centuries show their string- hole on the left side. But as birch- 
bark (as well as palm-leaf) is a more or less fragile material, 
the practice soon arose for the greater safety of the leaves, to 
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make two holes, in the right and left halves, at corresponding 
distances from the right and left margins. The earliest known 
examples of this practice are presented in the Horiuzi Manuscript 
(see Anecdota Oxonunsia, Vol. I, Part iii, Plate I) and the two 
Nepalese manuscripts of the Cambridge Collection, Nos. 1702 
and 1409 (see Bendall’s Catalogue, Plate I, Figs. 1 and 2), all of 
which probably belong to tbe sixth century. Still later, the 
practice arose of replacing the two holes by one hole in the 
middle of the leaves. The existence of this practice is recorded 
by al-Bliuni in the eleventh century, who says (Professor 
Sachau’s Translation of Al-beruni’s India, Vol. I, p. 176) that 
“the Indians bind a book of palm-leaves together by a cord on 
which they are arranged, the cord going through all the leaves 
by a hole in the middle of each.” The hole was not at first in 
the exact middle, but—probably a modified survival of the 
ancient practice—slightly more to the left, as seen, e.g., in the 
Nepalese manuscript No. xxi (Palaeographic Society), which is 
dated in 1015 A.D. Still later, and in the present day, the 
hole appears in the exact middle of the leaves. The peculiar 
position of the string-hole, in the middle of the left side of the 
Bower Manuscript, therefore, is an evidence making for the 
extreme antiquity of the manuscript. 

Unfortunately it has never been recorded in what condition 
the Bower Manuscript was when it was received by Colonel 
Waterhouse in Calcutta in September 1890. When it came 
into my hands in February 1891, the leaves of the/joiAi were 
enclosed between its two wooden boards, and a string run 
through them. In order to examine the leaves, I cut the string, 
and, on doing so, discovered that they were not arranged in 
their proper order, but that the leaves of the several parts were 
mixed up (see Proceedings, Asiatic Society of Bengal, 1891, 
p. 55). How they come into this state of disorder is not known. 
It does not seem probable that they were so originally when 
the manuscript was discovered by its Kuchari finders. The 
people who enshrined it in its receptacle in the stupa may be 
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assumed to have been able to read it; and they would not Itave 
enshrined it in a disorderly condition. But from the time of 
its discoveryj it passed through the hands of, at least, four 
different persons, all of whom may be assumed with certainty 
to have cut or unloosed the string to satisfy their curiosity, and 
none of whom knew, or could read the characters. In the 
case of Babu Sarat Chandra Das this is certain; for he stated 
himself to Colonel Waterhouse who had first given him the 
manuscript to examine, that he had failed to decipher it (see 
Proceedings, As. Soc. Beng., 1890, pp. 222-3). Moreover two of 
leaves were photographed (see ibid., Plate iii) by Colonel Water- 
house, before ever the manuscript came into my hands. It may, 
therefore, be concluded with good reason that the disorderly 
condition of the manuscript arose only in the course of its 
passage through the several hands; and it seems not at all 
improbable that the serious damage done to the folios 16 and 
17 of Part II may be due to incautious handling by the original 
Turki finders in Kuchar. After each examination the leaves 
seem to have bound together again by a string, whether the 
same original string or any other may be doubtful. That they 
were in this bound condition when they reached the hands of 
Colonel Waterhouse seems to be expressly stated in the original 
report, published in the November Proceedings of the Asiatic 
Society of Bengal (1890, p. 223). 

III. THE SCRIPT, THE SCRIBES AND TEIEIR USAGES 

...The results of the foregoing enquiry (mainly palaeographi- 
ca], Ed) may be summed up as follows. The writers of Pai ts 
I-III and Parts V-VII were natives of India who had migrated 
to Kuchar. They, no doubt, were Buddhist monks, arid these, 
as is well known, were often in the habit of travelling, or 
migrating, for missionary or other purposes, into Foreign Parts. 
To judge from their style of writing, the scribe of Parts I-III 
originally came from the northern, and the two scribes of 
Parts V-VII from the southern part of the northern area of the 
Indian Gupta script. But the fact that they use birch-bark as 
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their writing material shows that the country, from which more 
immediately they migrated to Kuchar, must have been Kashmir 
or Udyana; and the quality of the birch-bark which they use 
suggests that they wrote their respective parts of the Bower 
Manuscripts after their settlement in Kuchar, when their store 
of birch-bark had run short. Parts V and VII probably were 
written about the same time as Parts I-III. The latter apparent¬ 
ly were never completed. They passed, in their incomplete 
state, into the hands of the writer of Part IV, who would seem 
to have been a native of Eastern Turkestan, or perhaps of 
China. From him Parts I-IV passed into the hands of the writer 
of Parts V and VII. PartVI was written at a subsequent date by 
a fourth scribe on a fresh supply of well prepared birch-bark 
leaves, since received from India, for the purpose of repairing 
the damage suffered, in the mean time, by Part VII. In fact, 
that fresh supply may have been brought from India by the 
fourth scribe himself who may have been a later immigrant. 
All four writers must have been residing in a monastery near 
Kuchar. But the ultimate owner of the whole series of manus¬ 
cripts, whose name appears to have been Yasomitra, must have 
held a prominent position in that monastery. For his collective 
manuscript was contained in the relic chamber of the memorial 
stupa at the Ming-oi of Qum Tura, which would appear to 
have been built in his honour. 

IV. SUBJECT AND CONTENTS OF THE TREATISES 

(1) In the existing fragmentary state of Part I, it is difficult 
to determine the particular class of medical literature to which 
the treatise contained in it should be assigned. It commences 
with a kalpa, or small pharmacographic tract, on garlic {Allium 
sativum, Linn.). This tract consists of the initial forty-three 
verses, including between them eighteen or nineteen different, 
mostly more or less unusual, metres. Their list shows that the 
most frequent among them is the vasanta-tilaka with eight verses, 
while the well-known sloka comes only second with six verses. 
The tract is preserved in almost perfect order; the end of every 
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verse (except two, vv. 29 and 35) is marked with a double 
stroke. The concluding verse 43 alone is seriously mutilated, 
but fortunately its statement as to garlic flasuna) being the sub¬ 
ject of the tract (kalpa) is preserved. That subject is represent¬ 
ed in verse 9 as having been communicated by the sage [muni) 
King of KasI [Kd'si-rdja) to Susruta. By the sage, in all pro¬ 
bability, Divodasa is intended, also known as the divine surgeon 
Dhanvantari; and Susruta undoubtedly refers to the celebrated 
author of what is now known as the Sii'smta-samhitd. But it may 
be noted that in the concluding verse 43, the author, whoever 
he was, refers to himself in the first person (ukto mayd). 

The tract, or kalpa, on garlic is followed by another tract 
which might be described as a short tantra, or text book, com¬ 
prising a number of very miscellaneous sections, arranged in a 
rather unmethodical fashion. It commences with remarks on 
the importance of regulating digestion (vv. 44-51), and with 
some pharmaceutic directions (vv. 55-59), such as are usually 
found in the so-called sutra-sthdna, or section on the principles 
of medicine, of a samhitd. Interspersed are some alternative and 
aphrodisiac formulae (vv. 52-54, 60, 61-67), such as are usually 
given in the samhitd sections on rasdyana and vdjlkarana. Next 
comes a section with formulae for various eye-lotions ( dscyotana, 
vv. 68-86). This is followed by another on face plasters [mukha- 
lepa, vadana-pralepa, vv, 87-105) and collyria (dhjana, mddlaka) 
and remedies for the hair, etc. (vv. 106-120); and finally there 
is a section on cough-mixtures (vv. 121-124). This second tract 
differs from the preceding in two respects. First, it employs 
only three metres, the sloka (44 verses), Iristubh (30 verses) and 
dryd (6 verses); and secondly, it uses the double stroke to mark, 
not the end of a verse, but the end of a formula (consisting of 
one or more verses) or of a section. In both respects it resem¬ 
bles the treatise of Part II. 

(2) Part II contains a practical formulary, or handbook of 
prescriptions, revering the whole field of internal medicine. It 
is called the Ndvanilaka or “Cream,” and professes to give, for 
the use of the practitioner, a selection of the best prescriptions 
found in the standard medical works of the time; and though 
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these standard works are not actually named, it is possible in 
many cases to identify them. But in addition to these, it gives 
some formulae which seem to be taken from the floating medical 
tradition, as well as a very few which appear to have been 
added by the author himself. 

The formulary was originally divided into sixteen chapters. 
This, at least, was the intention of its author, as may be seen 
frem his introduction (vv. 8 and 9), which enumerates the 
headings of the sixteen chapters. There is no good reason to 
doubt that the intention was accomplished; but whether or not 
the formulary was ever actually completed, it is now impossible 
to say, seeing that the solitary existing copy of it in the Bower 
Manuscript is incomplete, as the fifteenth and sixteenth chapters, 
as well as apparently the conclusion of fourteenth are missing. 

The division of the chapters, and the distribution of the for- 
multe over them, are not made on any unitary principle. Some 
formulae are put together on the principle of the form which is 
given to the medicament; others, on the principle of the pur¬ 
pose which the medicament is to subserve; others, again, on the 
principle of the kind of patients to whom the medicine is to be 
administered; and finally, some chapters are added describing 
some important “simples,” vegetable or mineral. Thus, under 
the first principle we have the initial three chapters, which 
eunmerate formulae for preparing compound powders (curna), 
medicated ghees or clarified butters (ghria), and medicated oils 
(taila) respectively. The second principle is applied from two 
different aspects, according as the purpose of a medicament is, 
either to relieve or cure an abnormal condition of the system, 
or to stimulate or improve its normal functions. 

Under the former aspect a large number of formulae 
are collected in the fourth chapter, referring to some twenty- 
two or twenty-four, not always clearly distinguished, diseases, 
the details of which may be seen in the Table of Contents, pre¬ 
fixed to this edition [i.e. Hoernle’s edition of Bower MS in ASI 
— Ed]. The principle, however, is not quite strictly observed in 
the chapter; for right into the middle of it, two formulae are 
pitchforked, which belong to the preceding principle (the form 
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of a medicament), viz., one (vv. 484-490) referring to the pre¬ 
paration of a linctus [leha), the other (vv. 491-493), to the pre¬ 
paration of a kind of medicated mead (madhvdsava). The reason 
why they are inserted here apparently is that their purpose is 
purgative and alterative respectively; but even in that case, 
their proper place would be under the second aspect of the 
therapeutic principle. In this connection it may also be noted 
that none of the formulae in Chapter IV may be understood as 
a “specific.” In most cases the formula is stated to cure a num¬ 
ber of, sometimes, very different diseases ; but one of these was 
thought to be its principal object, and this particular disease 
was, as a rule, indicated by being named at the head of the 
number. Under the second aspect of the therapeutic principle, 
formulae are distributed over the six Chapters V-X, treating of 
enemas ivasii-karma), alteratives (rasayana), gruels (yavdgu), 
aphrodisiacs ( vrsya), collyria (netrdnjana), and hair dyes 
(keia-ranjana) respectively. Under the third principle, referring 
to the kind of patient, we have the three concluding chapters 
of the treatise, of which, however, only the fourteenth chapter 
on the diseases of children survives, while chapters XV 
and XVI, dealing with barren and child-bearing women, 
respectively, are missing. Intermediately there come in 
the three chapters XI-XIII, containing small monographs 
on chebulic myrobalan, plumbago-root, and bitumen respect¬ 
ively. 

(3) Part III is another specimen of an ancient formulary, or 
manual of prescriptions. It is probably, however, a mere frag¬ 
ment of what was, or was intended to be, a larger work. The 
existing fragment corresponds to the initial portion, that is, to 
Chapters I-III, of the formulary in Part II; for it contains 
formulae put together on the principle of the form of the medi¬ 
cament. But though put together on that principle, the for¬ 
mulae are not arranged in any consistent order; powders, 
oils, pills, tinctures and liniments are mixed up, as shown in 
the subjoined list : 

(1) Oils, formulae Nos. I, II, III, VII. (2) Powder, formulae 
No. IV. (3) Liniments formulae Nos. V, VIII, IX, XIII. 
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(4) Ghee, formula No. VI. (5) Pills, formula Nos. X, XII, XIV 
(6) Linctus, formula No. XI. 

(4) Parts IV and V contain two short manuals of Pdsaka- 
kevali, or cubomancy, that is, the art of foretelling a person’s 
fortune by means of the cast of dies (pasaka, or as spelled in Pt. 
IV, 1. 2. p. 192, prdsaka). The mode of exercising this art can 
be best seen from the manual in Part IV, which is practically 
complete, while the manual in Part V is apparently very frag¬ 
mentary. The former manual shows that the die which was 
used was marked with the four numbers 1,2,3,4; and that each 
cast, or rather (as we shall see) set of casts, cosisted of three of 
these numbers. Accordingly there could be no more than sixty- 
four possible casts. 

All but four of these sixty-four variations occur in Part IV. 
The four which are missing [ 121,211,234, 124, ASI-edn. ] 
have clearly been omitted through some inadvertence on the 
part of the scribe ; viz., 234 on the reverse of the second folio, 
124 on the obverse of the third folio, and 121 & 211 at the very 
end of the manuscript, on the reverse of the fifth folio. In Part V 
less than one-third [20 out of 64, shown in ASI-edn.], occur. 
No fewer than forty-four variations are missing; viz, the whole 
of the first class of groups (444, 333, 222, 111); one-half of the 
second class, namely, the whole groups vitl, kSna, saja, panel, 
cuncima, and kharl ; and nearly the whole of the third class, 
only two variations (243 and 412) being preserved. What the 
cause of this multilation, whether intentional or other, may 
have been is not apparent. 

At the end of the Pdsaka-kevali manuscripts, No. 70 of the 
Deccan College, there is an appendix written in the modern 
Gujarati vernacular language, which explains the modus operandi 
in this kind of cubomancy : “The mode of throwing the divina¬ 
tion die (pdso, singular) is as follows. When the die is wanted 
for an oracle (Skr. sakuna), it must be thrown three times ; and 
the first cast must be counted as hundred. Thus if one pip 
(pagadam, sing.) falls, it counts 100 ; if two pips (pagaddm, plur.) 
fall, they count 200 ; if three pips fall in the first cast, they 
represent 300 ; if four pips fall, they count 400. Next, the die 
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(pdso, sing.) is thrown for the second time. Tlien, of the pips 
that fall, one counts as the figure (dmk) 1 ; similarly if two pips 
fall, they are 2 ; if three fall, 3 ; if four fall, 4. In the same 
way, the cast of the third time must be understood. Finally, 
the hundred of the first throw, and the figures (dmk) of the 
second and third, must be placed together. Whatever (comb¬ 
ined) figure results, upon that the oracle must be pronounced. 
Thus if first one falls, next two fall, next, at the third throw, 
three fall, then it is the (combined) figure 123, one hundred 
and twenty-three. Similarly, if at the first (cast) two fall, next 
one falls, next three fall, the result is the figure 213, two 
hundred and thirteen. This is the correct manner of proceed¬ 
ing.” 

It is clear from this explanation that in the ancient Indian 
art of cubomancy only a single die was used; and that the die 
indicated only the four numbers, respectively represented by 1, 
2, 3, 4 pips on four different facets. A die in the form of a 
tetrahedron would satisfy these conditions; but the existence 
of a tetrahedral die at any time is, I believe, an unheard-of 
thing. It seems probable, therefore, that the die was one of 
that elongated kind, with four long sides and two rounded 
ends, which is known as talus or astragalus, or knucklebone, and 
on which the four long sides were marked with pips. If the 
die had the ordinary cubical form,two of its six equal sides would 
have borne no pips ; and then there would have been the not 
infrequent chance of one of the two unmarked facets turning- 
up in any of the three consecutive casts. In such a case, of 
course, the throws would have had to be repeated, till some 
tip-marked facet turned up; but the explanation above-quoted 
does not seem to contemplate the occurrence of such an even¬ 
tuality, which is not even alluded to. At the same time there 
occurs in the Introduction to the manual in Part IV (1.3), an 
obscure phrase which may point to the die having had the 
form of a six-sided cube. There the dice are described as 
kumbhakdrl-mdtanga-yyktd, lit., “joined with a kumbhakdrl and a 
mdtanga.” This may mean marked with the figures of a kum- 
bhakdri, or potter woman (or the girl kumbhakdri), and mdtanga, 


?!HxLxrLxmlmxLL 



The Bovver Manuscript / Hoernle 


137 


or elephant (or Candala man). These two figures might have 
stood on the two sides not marked with pips. Another explan¬ 
ation of the phrase^ however, is possible which is given in note 
1 on page 197. There is also another difficulty in the circums¬ 
tance that the introduction (11. 2. 3) speaks of dice in the plural 
number, prdsakd[li\ patantu, “may the dice fall.” But the 
reference may very well be, not to the number of several dice, 
but the number of casts of a single die. If more than one die 
should really have been used, the number of the dice, of course, 
would have been three ; and each act of divination would have 
required but a single cast, the three dice being thrown at one 
time. They would probably have been loose ; though at the 
present day the dice of the Indian cubomancer, which more¬ 
over are four in number, are strung on a short thin iron rod, 
A description of this kind of modern cubomancy is given on 
pp. 44-46 of Peterson’s Third Report on the Search of Sanskrit MSS. 
in the Journal of the Bombay Branch of Royal Asiatic Society, 
Extra No. for 1887, in connection with a work called Ramaldm- 
Xta, or “the fine art of Ramal.” The Arabic term ramal signi¬ 
fies geomancy, or any kind of divination, specially cubomancy. 
The performer always, or often, is a Muhammedan. In the 
above-mentioned case, reported from Bombay, the four dice 
seem to have been immovably fixed on the rod; but in a case 
examined by me in Calcutta, they were loosely strung on the 
rod round which they could rotate freely, though they were 
secured from falling off the rod by two rod-heads. This mode 
of cubomancy, however, seems to be a comparatively modern 
importation into India, and is, therefore, hardly relevant to 
the understanding of the mode of cubomancy which forms 
the subject of the two manuals. 

These two manuals are quite independent works. Their 
oracles, though of course touching on similar subjects, are 
totally different compositions, of much greater length in Part V 
than in Part IV. In early Indian times several cubomantic 
manuals appear to have been current. The manuals, which 
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survive at the present day and are ascribed to the authorship 
of the sage Garga, possess a few striking points of agreement 
with the manual in Part V. The subject of these agreements 
is fully discussed in the appendix to Part V, pp. 214 ff. The 
evidence points to the existence of three rather widely different 
recensions of what may possibly have been originally a single 
manual. The latter might possibly be represented by the 
recension preserved in the Bower Manuscript. This recension 
is of considerable antiquity. As shown elsewhere it may 
have existed as early as the second century A.D., and of course 
it may go back to a much earlier time. The other existing 
recensions cannot be older than the end of the fourth century, 
because in the fifth verse of their introduction they speak of 
cubomancers as possessing hord-jMna, or the knowledge 
of the doetrlne of hora (Greek or), or lunar mansions (Latin 
domus). The first mention of that doetrine has been traeed by 
Professor Jaeobi (in his dissertation de astrologiae indicae hard 
appellata originibus, Bonn 1872) to Firmieus Maternus, who 
lived about 335-350 A.D. in the West, whenee it eame to the 
knowledge of the Indians. For some further information on 
the subject of Indian cubomancy the student may be referred 
to A. Weber’s paper in the Monatsberichte der Kgl. Preussischen 
Akademie der Wissenschafun, Berlin, 1859, pp. 158 ff., and in the 
Indische Streifen, vol. I, pp. 274 ff. ; also to Dr. J. E. Schroter’s 
Inaugural Dissertation on Pd'saka-kevall, ein indisches Wiirftl- 
omA'gf (Borna, 1900). The latter contains a critical edition of 
the recension of the manual on cubomancy, ascribed to Garga, 
(5) Parts VI and VII contain two different portions of the 
same text, which is a sutra or dhdrarii referring to a charm 
protective against snakebite and other evils. The name of the 
Sutra is Mahdmdyurl Vidydrdjfd (sel. Dhdrani), lit., the ‘great 
peacock’ queen of charms. It apparently takes its name from 
the fact that the peafowl (mayura) is the great traditional enemy 
of tlie snake. It is a charm of great repute among the Buddhists, 
and is included in the highly valued collection of Dhdram-s, 
called Panca-raksd, or the Five Protective Charms. In this 
collection it usually takes the third place (see Catalogue of 
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Buddhist Sanskrit MSS. in Cambridge. No. 1325, p. 48, etc; 
Catalogue of Sanskrit MSS, Part II, in Oxford, No. 1447, p. 
257, and Catalogue of Buddhist Sanskrit Literature in Calcutta, 
No. B4, pp. 164-8 and p. 173); but sometimes the second (see 
the Oxford Catalogue, No. 1448, p. 259, and apparently the 
Cambridge Catalogue, No. 1662, p. 162), or the fourth (see 
Catalogue of Buddhist Sanskrit MSS. of the Royal Asiatic 
Society, No. 56, p. 42). The Panca-raksd itself is sometimes 
found included in certain larger Dharani-mantra-samgraha, or 
Collections of Dharani charms (see the Oxford Catalogue, 
No. 1449, p. 260, and the Calcutta Catalogue, No. B5, pp. 
80, 292). 

In the Panca-raksd collection, however, the Makdmdyurl charm 
exists in a greatly expanded form. This expanded recension, 
as may be seen from the Chinese translations of the charm, 
appears to have developed in the course of the fifth or sixth 
centuries A.D. There are six such translations enumerated in 
Nanjio’s Catalogue of the Chinese Tripitaka, Nos. 306-311. Three 
of them are based on the expanded recension of the Sutra, 
while the three others exhibit the Sutra in a more primitive 
and much less developed form. To the former belong two 
translations of the eighth centui y A.D. (Nos. 306 and 307),done 
by It-sing in 705 A.D., and Amoghavajra in 746-771 A.D. 
respectively; and a somewhat shorter translation of the sixth 
century (No. 308), made by Sahghapala in 516 A.D. The three 
more pi'imitive recensions (Nos. 309, 310, 318) belong all to the 
fourth century A.D., viz. two by Poh Srimitra under the Eastern 
Tsin dynasty, 317-420 A.D. and one by Kumarajiva under the 
later Tshin dynasty, 384-417 A.D. At the time these six transla¬ 
tions were made, the Mahdmdjuri-sutra seems to have still 
existed as a separate work, and not yet to have formed a com¬ 
ponent part of the Panca-raksd collection. That collection 
would seem to have originated in Bengal under the Buddhistic 
Pala dynasty, not earlier than the tenth or eleventh centuries 
A.D. For another of the later component parts of the Panca- 
raksd, namely, the Mahd-sakasra-pramardinl-sutra, was translated 
into Chinese (Nanjio’s No. 784), when it was still a separate 
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work, by Sh’hu (Danapala ?) about 980-1000 A.D.„ while the 
Panca-raksd collection itself, being a late production, does not 
seem to have been translated into Chinese at all. 

The relative extent of the two recensions of the Mahdmdyurt- 
sutra, in the Panca-raksd collection and the Bower Manuscript, 
may be seen from the Appendix to Parts VI and VII [Hoernle’s 
edition of Bower MS in A.S.I. pp. 240ffl ff.]. These two Parts 
include only an extremely small portion (about one-seventh) of 
the modern expanded version of the Sutra, viz. its second and 
third section. The former relates the story of the monk Svati 
and his recovery from the fatal bite of a snake through the 
application of the Mahamayurl charm; the latter, the story of 
the obtainment of that charm by Buddha in one of his former 
births (jdiaka) as the king of the peacocks (mayura-rdja). These 
two stories would seem to have made up the whole extent of 
the original Sutra before its subsequent enormous accretions. 
From the Bower Manuscript it appears that the copy of the Sutra 
included in it was written for the benefit of the person (probably 
a monk or abbot), called Yasomitra, whose name, as usual in 
such cases, was inserted at the end of the copy. This copy, 
being written on birch-bark of an inferior quality, after a time 
beqame seriously damaged ; the obverse of the folio, on which 
the second story commenced, flaked off entirely, and that 
portion of the manuscript which contained the first story 
appears to have been destroyed altogether. The latter was now 
replaced by a fresh copy, written on a new supply of birch-bark 
of a superior quality. This fresh copy is the existing Part VI of 
the Bower Manuscript. 
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THE COMPOSITION OF THE CARAKA-SAMHITA 
IN THE LIGHT OF THE BOWER MANUSCRIPT 
An essay in historical and textual criticism^ 

A. F. R. HOERNLE 


In a previous contribution (JRAS, iv, 1908, pp. 997 ff.), dis¬ 
cussing Drdhabala’s share in the composition of the Caraka- 
sarnhitd, I had indicated what appeared to be conclusive evi¬ 
dence of the truth of one of the two traditional serial orders of 
the chapters of its Cikitsita-sthdna, and it is adopted by Gahga- 
dhara in his well-known Berhampur edition of the Samhitd. 

In the present contribution I propose to explain what evi¬ 
dence there is on the other side. In the main it is the evidence 
extractible from the large medical treatise called Kavanitaka, 
which forms the second part of the Bower MS. As the date of 
that MS. falls somewhere in the second half of the fourth cen¬ 
tury A.D.,2 and as the .Ndvanltaka quotes numerous formulae 
from the Cikitsita-sthdna of Caraka’s Compendium, it seems obvious 
that none of the chapters of the latter, from which quotations 
occur in the .Ndvanltaka, can have been written by Drdhabala, 
who lived several centuries later, probably in the ninth century 
A.D.3 

1. In addition to the texts mentioned in n. 2 on p. ,JRAS, 1908, the 
following are quoted in this paper ; BS. equal to Bheda Sarnhita ; D. NS 
equal to Dallana, JV/Aant/Aa 5'a7!i^rafta, ed. Jivananda, 1891 ; Nav. equal 
to Ndoantiaka, Part II of the Bower MS; V. CS equal to Vahgasena, 
Cikitsasara Sanfgraha, ed. Nanda Kumara Gosvami, Calcutta, Saka 1811. 
Also Rec. Dec. equal to Dr. P. Cordier, Rccentes Deoourverles de MSS. 
medicaux Sanscrits dans t’Inde, 1903,' Orig. equal to Dr. P. Cordier, 
Origenes, Evolution et Decadence de la Medicine Indienne. 

2. On the date of the Bower MS,Ind. Ant., 1892, vol. xxi, pp. 29 ff. In 
that dissertation the date had been fixed in the middle of the fifth 
century. A re-examination of the whole case, in the light of more 
recent information, has shown that the date must be placed about a 
century earlier. The details will be found in the Introduction to my 
edition of the Bower MS, which is now in preparation. 

3. On his date, see my Osteology of the Ancient Indians § 10 ff., pp. 11 ff. 
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The date of the composition of the Ndvarutaka is probably 
much earlier than that of the writing of the Bower MS., in 
which it has been preserved for us. That the latter is not the 
autograph of the author of the Ndvarutaka, but is a copy of a 
pre-existing work, is proved by various marks in the MS. Thus 
in the forty-fifth verse of the fourteenth chapter (p. 28 of iny 
edition) we find the reading .. where the omission 

of three aksara is indicated by three dots (see Plate VII, facsi¬ 
mile of leaf 2, Reverse, line 4). At the time of editing the 
text I suggested the emendation trlni cavya-paldni. In the mean¬ 
time the formula to which the forty-fifth verse belongs has been 
identified by Dr. Gordier* in the Bheda-sarnhitd, from which it is 
seen that the true reading is panca cavya-paldni. Obviously the 
lacuna is due to the fact that the writer of the Bower MS., 
finding himself unable to read (if illegible) or to supply (if 
missing) the three aksara in his original, replaced them by three 
dots, a procedure simply unthinkable if the writer had been 
also the author of what he wrote. The misspelling of phaldni 
for paldni, of course, might be a mere lapsus pennae on the part 
of the author, seeing that the characters for pha or pa differ only 
by a slight curl or hook. Still, even this error points more 
readily to a copyist from an illegible or defective original. 
There are numerous blunders in the Bower AIS. of a similarly 
suggestive character. In verse 723 of the Pippali-vardhamana 
formula (ed., p. 58), we have the curiously blundered phrase 
ydvad- -dasa-varsas, instead of ydvad=avakarsas. The former 
cannot be explained as a mere lapsus pennae, and as it is quite 
nonsensical in the context, it cannot possibly be ascribed to an 
author, but must be due to a thoughtless copyist of a badly 
legible original. Again, to verse 879 (ed., p. 67) there is appen¬ 
ded the gloss prdcinikd pdthd, in order to explain the unusual 
name, prdcinikd, of the drug commonly known as pdlhd.° As 

4. .See his Rec. Dec., p. 2\. I have since verified the identification from 
my own copy of the Bheda Sarnhita. It is curious that the MS. of the 
latter exhibits the same error phalani for palani. 

5. The Mghantu-i (Dhanvantari, Madanapala, Raja) give only pracina as 
a synonym oipatha. 
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usual, that gloss must have stood originally on the margin, or 
perhaps between the lines, of the manuscript copy which some 
one made for himself from the autograph. By some subsequent 
copyist it was transferred into the body of the MS., that is, 
into the position where we now find it in the Bower MS. The 
writer of the latter may, or may not, have been the first to 
make that transfer; in fact, it is easy to see that the case admits 
*of a succession of copies between the autograph and the existing 
copy of the Mamnitaka. In the sequel it will be shown that 
there are indications in the Mdvaniiaka pointing to a rather 
considerable interval, perhaps two or three centuries, between 
its composition and the copy in the Bower MS. On that 
assumption the argument referring to Drdhabala’s share in the 
composition of the Caraka-samkitd gains considerably in force. 
But, after all, even if the composition and the copy were prac¬ 
tically contemporaneous, the argument remains perfectly 
valid. 

The author of the JSdvanltaka, in the first verse of his Intro¬ 
duction, explains that his treatise is intended to “contain the 
foremost formulae of the (medical) Maharsis, made by them of 
old”. He nowhei’e explicitly mentions the Maharsis, or great 
medical authoi'ities, from whom he takes his formulae. In this 
he follows the usual practice of medical compilators. Thus one 
of the largest compilations of this kind, the so-called Vangasena,^ 
or, with its proper name, Cikitsd-sdra-sarngraha, hardly ever 
indicates its authority, and then only indirectly. Yet it contains 
very copious extracts from Madhava’s works without any 
indication whatsoever.’ And the great Madhava himself has 
constituted the larger part of his Middna by means of extracts 
from the Compendia of Caraka and Susruta, without specifying 
his sources. This practice indeed is universal among the ancient 
Indian writers, and however we may regret it from our modern 

6. Vahgasena is really the name of the author, probably in the twelfth 
century A.D. In the Calcutta edition of Nanda Kumara Gosvami 
(1889) the work runs into 1127 pages. 

7. See also India Office Catalogtie,p. 951, and Professor Jolly’s Indian Medi¬ 
cine, p, 6. 
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text-critical point of view, we should be wrong to condemn it as 
plagiarism. Those writers had no thought of deceiving anyone 
or representing as their own what they took from others. They 
always warn their readers by some introductory general announ¬ 
cement that they are going to draw on what were considered 
standard works in their time. Thus Madhava in the second 
verse of the Introduction to his Niddna, states that the work is 
“compiled from the sayings of several sages”.® Similarly the 
author of the Ndvanitaka opens his work with the statement that 
it is “compiled from the leading formulae of the great sages of 
old”.® But what an advantage it would have been to us at the 
present day if he had descended to particulars and specified 
the author of every formula which he has incorporated in his 
compilation. 

However, as a matter of fact, the author of the Ndvanitaka, 
in one way or another, in a considerable number of cases, does 
indicate his sources. For example, inverses 917-49 (ed., pp. 
68-70) he gives a kalpa, or pharmacological monograph, on 
harltakl, or chebiilic myrobalan. These verses are introduced by 
him with the remark : “Now I will relate the harltakl-kalpa,'” 
and appended to them is the remark : “(This is) the harltakl- 
kalpa of the Asvins.” This procedure evidently suggests that 
the kalpa is a treatise, or perhaps an extract from a treatise, 
ascribed to the Asvins. There still survive fragments of an 
A'svinl-sarnhitd, or Compendium of the Asvins, of which Dr. P. 
Cordier possesses copies (Rec. Dec., p. 29j. They contain two 
versions of a haritaki-kalpa, which Dr. Cordier has kindly com¬ 
municated to me, and which are printed on pp. 1806-^ of my 
(revised) edition. They differ, however, so widely from the 
version contained in the Ndvanitaka that it is impossible to con- 

8. MN., nana-munmam vacanair-nibadhyale; and Nav., prakpranltair-mahar- 
siiiavi yoga-mukhyaih samanvitam. 

9. See e.g. SS. vi, 18, v. 1, 66, v. 1, where Susruta is called Vaihamitra 
and Visvdmitra-suta respectively. In the Lalitavistara, ch. x, p. 142, 
Visvamitra is said to have been the teacher of the boy Buddha. See 
also Mahablmrata, Anusasana, iv, 55. A formula of his is quoted in the 
Commentary to M.S., ch. xxx, w. 40-43 (p. 269), which in another 
version, is found in SS., vi, 42, vv. 24-5 (p. 805^. See also Orig., p. 84. 
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sider the still surviving Asvim-samkitd as its source. Rather the 
latter gives the impression of being a comparatively late com¬ 
pilation, which, however, very possibly is elaborated from the 
same source as that from which the JVdvamtaka quotes. Besides 
the haritaki-kalpa, the Mdvanitaka contains a number of medical 
recipes, the authorship of which it also ascribes to the Asvins. 
The following is a complete list of all such passages : 

i 

(1) Asvini Matuluhga-gudika, or citron-pills of the Asvins, 
vv. 75b-7a (ed., p. 30), against sula, or colic pains. 

(2) Another kind of Asvini Matulunga-gudika, vv. 80-4 
(ed., p. 30), against kdsa, or cough. 

(3) Asvina Gulma-curna, or abdominal tumour powder of 
the Asvins, vv. 85-6 (ed., pp. 30-1). 

(4) Asvina Haridra-curna, or turmeric powder of the 
Asvins, vv. 96-101 (ed., p. 31), against ajirna, or indigestion. 

(5) Asvina Lasuna-ghrta, or garlic ghee of the Asvins, vv. 
216-22 (ed., p. 37), against vdta~vyddhi, or rheumatic diseases. 

(6) Asvina Jvara-hara-ghrta, or antifebrile ghee of the 
Asvins, vv. 223-5 (ed., pp. 37-8). 

(7) Asvina Visa-ghrta, or antitoxic ghee of the Asvins, vv. 
241-44 (ed., pp. 38-9). 

(8) Asvina Bindu-ghrta, or drop-meal ghee of the Asvins, 
vv. 251-7 (ed., p. 39). 

(9) Amrta-taila, or ambrosial oil, vv. 287-312a (ed., p. 41). 

(10) Asvina Raktapitta-yoga, or haemorrhage formula of 
the Asvins, vv. 418-25 (ed., p. 47). 

(11) A Ksira-yoga, or medicated milk formula, v. 575 (ed., 
p. 54), against strangury. 

(12) An Ayorajiya-yoga, or iron-dust formula, v. 579 (ed., 
p. 54), also against strangury. 

(13) Asvinor-Asvagandha-vasti, or the Withania somnifera 
enema of the Asvins, vv. 618-25a (ed., pp. 56-7), a tonic recipe. 

(14) Pippali-vardhamana-rasayana, or graduated pepper 
tonic, vv. 716-37a (ed., pp.58-9). 

HS-19 


3€xLtrlxml.cj€iJ. ^HjujLhA. 



146 


History of Science in India 


(15) Asvina-rasayana, or tonic of the Asvins, vv. 773b-81a 
(ed., p. 61). 

(16) Asvinlya-yavagutraya, or the Asvins’ formula for three 
gruels, vv. 810-13 (ed., p. 63), against disorders of the three 
humours respectively. 

(17) Asvina-haritaki-kalpa, previously mentioned. 

As yet, so I understand, none of these formulae, except the 
seventeenth, have been traced by Dr. Cordier in his fragments 
of the Asvina-samhitd. But thirteen from among them (Nos. 1-8, 
10, 13, 15-17) are specially indicated by their names in the 
colophons as belonging to some Asvina source, which we may 
provisionally take to have been the same as that from which 
the Harltaki-kalpa was taken. The remaining four formulae 
(Nos. 9, 11, 12, 14) are expressly attributed to the Asvin pair 
by a remark embodied in the formula itself. A similar remark, 
confirming the attribution in the colophon, is embodied also in 
the text of the five formulae, Nos. 5, 8, 10, 15, 16. 

With regard to the authorship of these remarks, that in the 
rasayana iovmviisi (No. 15) is particularly instructive. The last 
verse of that formula (v. 781 a) implies that by the medical 
tradition the formula was ascribed to the ancient physician 
Visvamitra, apparently the reputed father of Susrutai®. The 
ascription is contradicted, however, by the initial verses (vv. 
773b and 774)ii and by the colophon, both of which attribute 
the formula to the Asvin pair. This discrepancy seems best 
accounted for by the assumption that the initial verse, which 
has no essential connexion with the recipe, no less than the 

10. Verse 781a, Vismmitrena cabhastam rtibhis cabhiputjiam, i.e. (this formula) 
was declared by Visvamitra and highly esteemed by the Rsis. But 
verse 773b, tapyamanant tapo’tyugrav} Visvamitrartt mahamunim / Ah’itiau 
deva-bhisajau—ucatur varadavj varau, i.e., to Visvamitra, the great sage, 
engaged in a most severe ascetic exercise, the Asvin pair, the divine 
physicians, the best of benefactors, declared (this formula). 

11. Unfortunately, in the old Cambridge MS., Add. 1707, of 1275 A.D., 
Ind. Off. Cat., p. 952, which 1 have examined, that portion which 
should have contained the formula is missing. The MS., fol 100, ends 
on p. 172 of the print, and only recommences on fol. 503 with p, 990 
of the print. 
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colophon, is due to the author of the Ndvanltaka. He would 
seem to have had reason to believe that the formula was really 
devised by the Asvins. Accordingly he so named it in the colo¬ 
phon, and prefixed the initial verse in order to explain that it 
was really the Asvins who communicated the formula to Visva- 
mitra. The same conclusion is suggested by the raktapitta for¬ 
mula (No. 10). Here the formula proper, that is, the actual 
medical prescription, begins with verse 419b, and is preceded, 
in verses 418 and 419a, by a lengthy explanation that that 
prescription was taught to Indra by the Asvin pair, though the 
attribution to the Asvins is actually embodied in a brief remark 
in the final verse 425. In the compilation of Vahgasena, how¬ 
ever, where the formula, with its final attribution, is also quoted 
(V. CS, ch. viii, vv. 93-9a, pp.226-7, Ind. Off. No. 1433, £1. 97b, 
1.7), the lengthy introductory verses are omitted. 

And that this omission is not due to any accidental cause is 
.shown by the fact that in the colophon the formula is called 
candanddya-ghrta, or ghee medicated with sandal and other 
drugs. For as the formula proper (the medical prescription) 
begins (in v. 419b) with candana, sandal, and as it is the usual 
practice with Indian pharmacists to name a formula by its 
initial drug,!® it is apparent that the introductory verses (vv. 
418-19a) are not an essential part of the formula, and were not 
known to the general medical tradition from which Vahgasena 
gathered the formula for his compilation, but that their addi¬ 
tion is due to the author of the Ndvanltaka himself, and (in view 
of the final verse) are really a piece of supererogation. 

Similarly the attributory remarks in the other formulae may 
be due to the author of the Ndvanltaka. Both formulae, Nos. 11 
&12, are quoted by Madhava in M.S,, ch. xxxii, vv. 13 and 21 
(pp. 279-80), and thence by Vahgasena in V. CS., xxxiii, vv. 
29, 48 (pp. 497, 499), but without the attributory remark of 
the Ndvanltaka. 

The formula No. 8 consists of five verses. In another ver- 

12. See the rule in the Paribhasa-pradtpa, quoted in Gupta’s Medical Diction¬ 
ary under 

13. Both at present inaccessible to me for verification. 
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sion, identical in substance, but compressed into two verses, 
the formula is found in V. GS., ch. xxx, vv. 106-7 (p. 482). In 
the same or a similar short version, as Dr. Cordier informs me 
(privately, October 25, 1904; see also Rec. Dec., p. 21), the 
formula is ascribed to Krsnatreya by Niscalakara in his Ratna- 
prabhd, and by Candrata in his Toga-ratna-samuccaya.^* From 
this it is clear that the formula occurred in different versions, 
in different treatises, by different authors, and that the author 
of the Mdvamtaka, for some reason, preferred the longer 
version. 

We have an exactly similar case in No. 14. This is a long 
formula of 22 & half verses describing a curiously complicated 
treatment, with daily increasing, and subsequently decreasing, 
doses of aments of long pepper (pippali, Piper longus). After a 
preliminary purging dose of medicated oil or ghee, the patient 
is to eat one ament on the first day, and then for ninety-nine 
consecutive days the dose is to be increased by one pepper every 
day, so that on the hundredth day the patient will eat one 
hundred aments at one dose. Henceforth the dose is to be 
gradually reduced by one pepper daily, till it is finally omitted. 
After every dose milk is to be taken, and at the end of the 
whole course a milk diet is to be observed for one week, for 
another week a diet of pulses and rice, and for a third week a 
diet of broth of game and juice of certain plants. The whole 
course of treatment thus occupies a period of 100 -l 99-|-21, or 
220 days. It also involves the consumption within that period 
of not less than 10,000 aments of long pepper. By the side of 
this complicated formula there exists another greatly simplified 
one, which reduces the length of the period and the total 
number of peppers. It permits several options : while in every 
case the period is twenty days, the ratio of the peppers may be 
10, or 6, or 5, or 3, and consequently the total of peppers con- 

14. In SS., iv, 5, cl. 14, p. 406, the name pippall-vardhamana is incorporated 
in the text of the formula. In CS., vi, I, v. 140, p. 424, it is only in 
the colophon, and even there only in some MSS., e.g. Tub. 459 and 
Decc. 925. In other MSS., as in Tiib. 458, I.O. 335, there are no 
colophons to any of the formulae. 
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sumed is 1000, or 600, or 500, or 300. It seems reasonable to 
conclude that it was the inconvenience of the original formula, 
both with respect to the length of time and the enormous total 
of consumed peppers, which led to the simplification; and, as 
a matter of fact, even the simplified formula, survives at the 
present day only in its mildest form, which prescribes the ratio 
bf three peppers a day (U.G. Butt’s Materia Medica, p. 243; 
‘Pharmacographia Indica, vol. iii. p. 177). The option with the 
ratio of ten, however, may serve as an illustration of the simpli¬ 
fied formula. The patient is to take ten aments on the first 
day, increasing the dose by ten on each of nine succeeding days, 
so that on the tenth day he takes one hundred peppers. 
Thenceforward he reduces the dose by ten on each succeeding 
day, till finally the dose is omitted on the twentieth day. This 
course works out 550 in the crescent, and 450 in the decrescent 
part or a total of 1000 peppers. It is for this reason that the 
simplified formula is sometimes found distinguished as the 
pippall-sahasra, or thousand-jaepper formula, from the longer 
pippali-vardhamana, with its total of 10,000 peppers. Both forms 
are quoted in the Ndvanitaka, the longer in verses 716-37 a 
(No. 14 in the list), the shorter in verses 749-52. While the 
former, as we have seen, is expressly ascribed to the AWin 
pair, the author of the simplified formula is not mentioned. 
We know him, however, from the fact that it occurs in Caraka’s 
Compendium (GS, vi, I, vv. 136-40). As that compendium is 
based on the Tantra of Agnivesa, and as that Tantra embodies 
the teachings of Atreya, it follows that the simplified formula 
goes back to Atreya’s. It also follows that the longer formula, 
on which Atreya’s simplification was modelled, and which 
certainly impresses one as more archaic, goes back to the 
mythic or semimythic time antecedent to Atreya. That explains 
its attribution (in the final verse 736 b)to the mythic Asvin pair, 
as well as its gradual obsolescence. It is ignored already in 
Susruta’s Compendium, the pippali-vardhamana of which (SS, iv, 
5, cl. 14, p. 406; see also p. 770, v. 194) is practically identical 
with the shorter version of Atreya-Caraka. In fact, so far as 
I know, the longer version has not survived in any medical 
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work, except the Navanitaka. The single indication of its former 
existence that I can recall occurs in a formula in Vagbhata II’s 
Astdnga-hrdaja (iv, 15, vv. 39-41), which, in the case of abdomi¬ 
nal complaints (udara), recommends, in addition to other reme¬ 
dies, either the pippall-vardhamana or else the pippali-sahasra. It 
is evident that the author of that formula knew both, the longer 
as well as the shorter treatment with pepper. One could wish 
that Vagbhata II had mentioned the source whence he obtained 
his knowledge of the formula. It does not appear to have been 
the Asianga- samgraha of Vaghata I (in the early seventh century), 
which as a rule serves as his source. For that work, if one may 
trust the Bombay edition (vol. ii, p. 97, 1. 8), mentions only 
the pippall-vardhamana, by which name at that time (i.e. the 
time of both Atreya-Caraka and Suhuta)i® the shorter version 
was understood. It is interesting to observe that the commen¬ 
tator Arunadatta (about 1220 A D.) appears to have no longer 
understood what the two versions were; for, commenting on 
the optional treatment recommended in his text, he explains 
that the pippall-vardhamana should be taken as directed in the 
chapter on rasqyana; but the pippali-sahasra he does not explain. 
On referring to the chapter on rasayana, we find that the only 
pippall formula there given (AH., vi, 39, vv. 98 b-100 a) is the 
shorter version of Atreya-Caraka, and commenting on this 
Arunadatta says that it is the pippali-sahasra. So that he practi¬ 
cally identifies the two versions despite their clear differentia¬ 
tion in the formula of the Astdnga-hrdaya (iv, 15,39-41); evi¬ 
dently he was at a loss what to make of that differentiation. 

15. All these passages were first recognised by Dr. P. Cordier. He publish¬ 
ed a list of most of them in his p. 21, and communicated 

all of them to me privately in October, 1904. Since then I have 
verified them in my own copy of the Tanjore MS. of the Bheda-samhita 
(on which see my Osteology, p. 38. n.l). The references to the folios 
in the list are to those of the original MS. in Tanjore. The Bheda-sam¬ 
hita is divided into precisely the same eight sthana as the Caraka-sanfhita. 
Accordingly the Roman numerals i, vi, viii in the list refer to the 
Sutra, Gikitsita, and Siddhi Sthana respectively. The chapters 
(adhyaya) indicated by Arabic numerals differ in the two Samhita. 
Accordingly in the list the subject of the chapter is named. 
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It was necessary to go rather fully into the case of No. 14 
of our list because it throws considerable light on what appears 
to be the method of the author of the .Ndvanitaka in dealing 
with his materials. It seems to be this ; when he quotes a for¬ 
mula (such as the pippali-sahasra) from a standard compilation 
(such as the Caraka-samhita) he does not consider it necessary 
to specify his source; but when he quotes a formula (such as the 
ipippali-vardhamana) from what may be said to have been the 
floating medical tradition of his time he identifies the reputed 
author of the quoted formula by some remark, either added to 
it, or in a colophon appended to it. 

Another standard compilation of his time, from which the 
author of the Navardtaka, according to the method just 
explained, quotes anonymously, is the Bheda-sarnhita, or Bheda’s 
Compendium. The following is a complete list of the quoted 
passages. 

(1) Ayorajiyacurna, or iron-dust powder, vv. 43-55 (ed., 
pp. 28-9); in BS., vi, 16 (svayathu), vv. 33-45b (fol. 138). 

(2) Rasayanika-ghrta, or tonic ghee, vv. 165b-9a (ed. p. 
35); in BS., vi, 4 (rajayaksman) (fol. 100b). 

(3) Dasanga-ghrta, or ten-ingredient oil, vv. 201-3 (ed., 
pp. 36-7); in BS., vi, 5 (gulma), vv. 17b-20a (fol. 105a). 

f4) Bala-ghrta, or Sida cordifolia ghee, vv. 280-6 (ed., pp. 
40-1); in the Togaratna-samuccaya. 

(5) Sahacara-ghrta, or Barleria cristata ghee, vv. 329-36 (ed., 
p. 43); in BS., vi, 24 (vdtavyadhi); mutilated (fol. 153b). 

(6) Madhuyastika-taila, or liquorice oil, vv. 337-43 (ed., 
p. 43); in BS., vi, 4 (rajayaksman); probably mutilated (fol. 
103a). 

(7) Gandamala-yoga, or an adenia prescription, vv. 399- 
401a (ed., p. 46); in the Togaratna-samuccaya. 

(8-10) Three Amatisara-yoga, or diarrhoea prescriptions, 
vv. 407-12 (ed., pp. 46-7); in BS., vi, 10 (atisdra) (fol. 116a). 

(11) Kasa-yoga, or a cough prescription, vv. 474-9 (ed., p. 
50); in BS., vi, 19 (kd'sa), vv. 26b-32 (fols. 143b-4a). 

16. The copies of that MS., which are in the possession of Dr. Cordier and 
myself, do not, of course, constitute additional authorities. 
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(12) Karnasula-yoga, or an ear-ache prescription, vv. 
534b- a (ed., p. 53); in BS., vi, 22 (karnaroga) (fols. 147b-8a). 

(13) Tailadya-vasti, or an oily enema, vv. 642-4 (ed., p.58); 
in BS., viii, 9 (uttara-vasti) (fol. 201). 

(14) Bheli-yavagu, or the Bheda gruel, vv. 802-4 (ed., p.63); 
in BS., i, 7 (indriyopakramardya) (fol. 10). 

(15) Laksadi-sarpih, or lac ghee (for children), vv. 1059- 
60a (ed., p. 74); in the Togaratna-samuccaya. 

Of these fifteen formula, all but three (Nos. 4, 7, 15) can be 
actually identified in the Tanjore MS. of the Bheda-samhita, the 
single MS. of the work at present available.Unfortunately 
the Tanjore MS. is not in a satisfactory condition. Not only 
are its readings in many places very corrupt, but it contains also 
extensive lacunae. Considering the condition of the MS. its 
close verbal agreement with the Mavanltaka in the case of nine 
formulae (Nos. 1-3, 5, 6, 8-10, and 12) is surprising. Of No. 5 
a large portion is wanting in the Tanjore MS., but what 
survives is identical with the Mdvanltaka. In the case of two 
formulae (Nos. 11 and 13) it is true there are considerable tex¬ 
tual differences. But in addition to the two countervailing 
points before mentioned, it is to be remembered that the Tan¬ 
jore MS. is of a comparatively modern date ( c. 1650 A.D. ), 
and has been subject to all the vicissitudes of literary transmiss¬ 
ion, especially formidable in the case of an unfamiliar work. 
As to the three exceptions (Nos. 4, 7 and 15), I am informed 
by Dr. Cordier (privately, October 25, 1904) that they are 
attributed to Bheda by Candrata in his Togaratna-samuccaya. 
As that work is not accessible to me, I am not able to judge of 
the exact terms of the attribution. It may be that it does not 
necessarily imply that Candrata transferred the formulae to 

17. Two similar examples are No. 1 (satpala-ghna) and No. 16 (prastha- 
vireka), which in the printed Caraka editions are named pancakola-ghrta 
and dantl-harltaki. Neither pair of names is found in any Caraka MS., 
and the latter pair seems to occur first in Cakrapanidatta. Another 
illustrative case is No. 15, which bears no name at all, in either the 
Navanitaka or the Caraka M.SS. In the Caraka editions it is named 
draksadya-ghrta, and this name again, seems to appear first in Cakra¬ 
panidatta (ch. XXX. no. 40, p. 349). 
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his compilation from the Bheda-samhiia- He might have found 
them in the floating medical tradition. 

The case of No. 14 of our list is pecular and puzzling. This 
is a formula for the preparation of a gruel medicated with 
three different sets of substances according as one of the three 
humours (air, bile, phlegm) is disordered. To it is appended 
a form of charm (v. 803), which the patient is directed (v. 804) 
to repeat after having taken the gruel, in order to make the 
remedy effective. The charm and the direction how to use it 
(vv. 803-4) are found identically in the Bheda-sarnhitd, but there 
they are not connected with any formula for the preparation of 
any gruel, but occur at the end of the seventh chapter of the 
Sutra Sthana, which deals with indriyopakramaniya, that is, with 
general rules for the preservation of bodily and mental health. 
That the charm > stands here in its proper place is shown by 
the fact that the corresponding chapter in the Caraka-sarnhitd 
(i. 8, cl. 31, p. 49) concludes with a very similar charm. There 
is no apparent reason why it should be connected with a parti¬ 
cular formula for preparing a gruel and it seems probable that 
ill the MS. of the Ndvanltaka it got displaced by some enor of 
the scribe. On this hypothesis the colophon Bheli-yavagu 
does not refer to the charm (in vv. 803-4), but only to the 
preceding formula (in v. 802) for the gruel. In the Caraka-sam- 
hiid we have a series of formulae for the preparation of gruels. 
It forms the latter half of the second chapter of the Sutra 
Sthana (vv. 15-31, pp. 13-14). It exactly agrees in substance 
though not in diction, with a similar series in the Ndvanltaka 
(vv. 786-801 ; ed., p. 62). In that treatise, however, the series 
is preceded by an additional formula (v. 785), and succeeded 
by the formula under discussion (No. 14, v. 802), to both of 
which formulae (vv. 785 and 802) there is nothing equivalent 
in the Caraka-sarnhitd. It suggests itself that the author of the 
Ndvanltaka may have extracted his series of formulae from the 
Bheda-sarnhitd, and added to it the formula under discussion 
(i.e., V. 802 of No. 14) from the floating medical tradition. 
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The fact of this addition he indicated by stating in the colo¬ 
phon that it was a Bheli-yavagu, or a gruel (devised) by Bheda. 
The source of the preceding series of formulae he did not 
trouble to specify, because they were drawn from a well-known 
standard compilation. Unfortunately the secand chapter of 
the Sutra Sthana is missing in the Tanjore MS, and it is thus 
impossible to verify the truth of this hypothesis. It may be 
added that it is quite possible that some more of the formulae 
in the Ndvanltaka might have been found in the Bheda-samhita 
if we possessed a complete copy of that work. 

We may now proceed to the consideration of those formulae 
which are quoted from the Caraka-samhita. They number 
twenty-eight, and are shown in the subjoined list : 

(1) Tallsaka-curna, ox th.t Taxus baccata'povfd&r, vv. 11-13 
(ed., p. 26); in CS, vi, 8, vv. 140-3 (p. 530). 

(2) Sadava-curna, or confection powder, vv. 14-17 (ed., 
pp. 26-7); in CS., vi, 8, vv. 136-9 (p. 529). 

(3) V^rdhamanaka-curna, or graduated powder, vv. 25-6 
(ed., p. 27); in CS., vi, 8, vv. 101-3 (p. 526). 

(4) Matuluhga-curna, or citron powder, vv. 29-34 (ed., 
p. 27); in CS, vi, 5, vv. 75-80 (pp. 489-90). 

(5) Tiktaka-ghrta, or bitter ghee, vv. 133-6 (ed., p. 33); 
in CS., vi, 7, vv. 137-40 (pp. 515-16). 

(6) Mahatiktaka-ghrta, or great bitter ghee, vv. 137-43 
(ed., p. 33); in CS., vi, 7, vv. 141-7 (p. 515). 

(7) Satpala-ghrta, or •dx-pala ghee, vv. 150-1 (ed., p.34); 
in CS., vi, 5, vv. 143-4 (p. 495). 

(8) Tryusana-ghrta, or treble acid ghee, v. 152 (ed. p. 34); 
in CS., vi, 5, V. 62 (p. 488). 

(9) Vasa-ghrta, or Adhatoda ‘vasica ghee, vv. 153-4 (ed., 
p. 34). in CS., vi, 5, vv. 122-3 (pp. 493-4). 

(10) Cahgeri-ghrta, or Oxalis corniculata ghee, vv. 155-7 (ed., 
p. 34); in CS., vi, 9, vv. 110-12 (p. 544). 

(11) Saramuliya-ghrta, or Saccharum Sara root ghee, vv. 
169b-76 (ed., p. 35); in CS., vi, 2, vv. 23-31 (pp. 434-5). 

(12) Cyavana-prasa-ghrta, or Cyavana-food ghee, vv. 188- 
200 (ed., p. 36); in CS., vi, 1, vv. 59-71 (pp. 413-14). 
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(13) Jvara-hara-anuvasana-taila, or antifebrile oily enema, 
vv. 383-5 (ed., p. 45); in CS., vi, 3, vv. 245-6 (p. 466). 

(14) Anuvasana.taila, or an oily enema, vv. 386-9 (ed., 
p. 45); in CS., vi, 9, vv. 131-4 (p. 546). 

(15) An unnamed cough mixture, vv. 460-2 (ed., p. 49); in 
CS., vi, 5, vv. 119-21 (p. 493). 

(16) Prastha-vireka, or the prastha purgative, vv. 484-90 
(ed., pp. 50-1); in CS., vi, 5, vv.150-6 (p. 496). 

(17) Madhvasava-yoga, or honey-liquor formula, vv. 491-3 
(ed., p. 51); in CS., vi, 6, vv. 39-42 (p. 502) 

(18) An unnamed fever mixture, vv. 494-5a (ed., p. 51); in 
CS., vi, 3, vv. 201-2a (p. 462). 

(19) Another unnamed fever mixture, vv. 496b-9a (ed., 
p. 51); in CS., vi, 3, vv. 196-8 (p. 462). 

(20) Prameha-prasamana-yoga, or prescription for the 
relief of morbid secretion of urine, v. 603 (ed., p. 56), in CS., 
vi, 6, 24 (p. 501). 

(21) Piccha-vasti, or Bombax Malabarica enema, vv. 645-9 
(ed., p. 58); in CS., vi, 10, vv. 70-4 (p. 563). 

(22) An unnamed tonic mixture, vv. 742-3 (ed., p. 59); in 
CS., vi, 1, vv. 130-1 (p. 423). 

(23) Pippali'prayoga, or pepper prescription, vv. 745-8 
(ed., pp. 59-60); in CS., vi, 1, vv. 132-5 (p. 423). 

(24) Dvitiya-Pippall-prayoga, or another pepper prescrip¬ 
tion, vv. 749-52 (ed., p. 60); in CS., vi, 1, vv. 136-40 (pp. 
423-4). This is the so-called pippalt-sahasra, or thousand pepper 
tonic. 

(25) An unnamed aphrodisiac formula, v. 819 (ed,, p. 64); 
in CS., vi, 2, v. 99 (p. 441). 

(26 and 27) Two other unnamed aphrodisiac formulae, vv. 
844 b-6 a (ed., p. 65); in CS., vi, 2, vv. 44-5 (p. 436). 

(28) Silajatu-kalpa, or the preparation of bitumen, vv. 950- 
67 a (ed., pp. 70-1); in CS., vi, 1, vv. 148-64 (pp. 424-6). 

With the exception of three, the text of all these twenty- 
eight formulae in the Navanltaka is practically identical with 
that which is printed in the modern Indian editions of the 
Caraka-samhita. Occasional variants do occur, but they are all 


HjdxrlxmljtixLL 



156 


History of Science in India 


of a kind that may be expected to arise in the long course of 
literary transmission. And indeed in not a few cases the vari¬ 
ants of the Bower MS. are supported by the Nepal MS. of 
1183 A.D.^ the oldest existing MS. of the Caraka-sarnhita. The 
three exceptions are Nos. 1, 16, and 24. In Nos. 1 and 24 the 
Caraka text includes an additional verse. This may have 
accidentally dropped out in the Mavanltaka, for the text of the 
latter is by no means free from scribal errors. In the case of 
No. 16 there are some serious textual differences, but as even 
some of these are supported by the Nepal MS. there is no good 
reason to exclude that formula from the list of those quoted by 
the author of the Ndvanltaka from the text of the Caraka-samkitd 
as known to him. Rather the Ndvanitaka may be taken as good 
evidence of the original constitution of the Caraka text. 

As regards the names of the formulae, it may be noted that 
none of them is found in the oldest Caraka MSS., such as the 
Nepalese and Tubingen No. 458. The oldest witness to their 
use is the Ndvanitaka; and it would seem doubtful in most cases 
whether they really go back to Caraka himself. Sometimes 
the name varies. For example, in the case of No. 4, which in 
the Ndvanitaka is named mdtulunga-curna, the printed editions of 
the Caraka-sarnhitd have the name hingv-ddi-curna, or powder 
made of asafoetida and other ingredients. This name does not 
occur in any Caraka MS. known to me. It appears first, I 
believe, in the Cikitsd-sarngraha (ch. xxx, No. 27, p. 344) of 
Cakrapanidatta (the well-known Caraka commentator, c. 1060 
A.D.), and is probably due to him, so that it would appear that 
the name mdtulunga-curna was not known to him, and that the 
Caraka-sarnhitd MSS. in his time (as indeed shown by the con¬ 
temporary Nepal MS.) contained no recognized names.The 
case of No. 5 (tikiaka-ghrta) and No. 6 (mahdtiktaka) is parti¬ 
cularly instructive with regard to the possible origin of these 
names. In the Caraka MSS. they are not found at all. Cakra¬ 
panidatta (C. CS., ch. 1, no. 69, pp. 491-2) calls No. 2 tikta- 

18. Nav., V. 135b (equal to CS., V. 139b), says nava-sarpisas-ca .'iatpalam 
•‘etatsiddhaif ghrtarn peyam^ i.e. eight pala-s of fresh ghee (boiled with 
the previously mentioned drugs) makes an approved ghee for drinking. 
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satpalaka and No. 6 mahdtiktaka (his No. 72), but he has also a 
pancatikta (his No 70), and a simple tiktaka (his No. 71). Now 
it may be noted that the text of No. 5 implies that it is a 
.safpala formula. This explains why the Ndvanitaka calls it the 
tiktaka formula, to distinguish it from No. 7, the satpala formula 
usually so called, and why Cakrapani calls it tikla-satpala, to 
distinguish it from his other tiktaka formulae. Further, the 
dual words in our Nos. 5 and 6, which present the oldest form 
of the text of those two formulae, are siddham and mahasarpih 
respectively. In the old Nepal MS. they are siddham and 
mahdtiktam, and in Cakrapani, siddham and mahdtiktakam, but in 
the modern MSS., as well as in the printed editions, they are 
tiktam and mahdtiktam. This would seem to show that our No. 6 
received its name, mahdtiktaka, from its final word mahasarpih, 
to distinguish it from the simple tiktaka; and that finally the 
reading of the closing words of the two formulae was altered to 
conform to the names by which they had gradually come to be 
known. At the same time it would seem that at least the name 
mahdtiktaka must go back to the time of Caraka, because we 
find the formula referred to under that name in his chapter on 
visarpa. 

Caraka’s Compendium, as we know, in the last resort repre¬ 
sents the teaching of Atreya. The above-listed twentyeight 
formulae, therefore, are to be taken as composed by Atreya. 
There is nothing in the text of the formulae to refer them to 
Atreya, nor does the Mdvanltaka indicate that reference by any 
remark of its own in a colophon or otherwise. It is only the 
fact of their being quoted from the Caraka-samhitd which indi¬ 
cates to us their authorship. But in addition to the twenty- 
eight there are six other formulae, which are not found in the 
Caraka-samhitd, but which the Mdvanltaka explicitly refers to 
Atreya. These are the following ; 

(29) Laguda-curna, or Holarrkena antidysenterica (?) powder, 
vv. 35-7 (ed., p. 28); said in the final verse to be Atreya-justa, 
or favoured by Atreya. 

19. Another plumbago-root formula, in Bower MS., Part III, vv. 25-36a, 

is also ascribed to Atreya. 
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(30) Sardula-curna, or plumbago-root powder, vv. 71-5a 
(ed., p. 30); said in the final verse to be Atreya-vihita, or devised 
by Atreya.2® 

(31) Amrta-prasa-ghrta, or ambrosial-food ghee, vv. 108- 
19a (ed., p. 32); said in the final verse to be Atreya-nirmita, or 
composed by Atreya; also in the introductory verse. 

(32) Mahakalyanaka-ghrta, or the most efficacious ghee, 
vv. I27b-32 (ed., p. 33); said in the final verse to be Atreya- 
nirdista, or declared by Atreya. 

(33) Bala-taila, or Sida cordifolia oil, vv. 261-76 (ed. pp. 
39-40); said in the introductory verse to be Atreyanumata, or 
approved by Atreya. 

(34) A mutilated formula, v. 715 (ed., p. 58), which ends 
with the (prose) phrase ity-aha bhagavan-Atreyah, so spake the 
blessed Atreya. 

The first of these six formula (No. 29) is, for the present, not 
treaceable elsewhere. But the second formula (No. 30) is found, 
though with a characteristic difference, in Madhava’s Siddhayoga 
(ch. vi on ajirna, indigestion, vv. 27-32, p. 114). In substance 
it is identical throughout. Even in diction it runs identically in 
the initial three half-verses. At this point an additional ingredi¬ 
ent (kustha) is introduced, and thenceforward to the end of the 
formula the diction is quite different. Also the reference to 
Atreya is omitted, and the formula is given the different but 
synonymous name agnimukha-curna. This modified recension is 
quoted by Cakrapanidatta (C.CS, vi, No. 17, pp. 131-2) and 
Vahgasena (V. CS., v, vv. 56-60, p. 187). In the Caraka-samhitd 
neither the original nor the modified formula is found; in fact, 
that Compendium includes no special chapter on ajirna com¬ 
plaints, for which the formula is designed. It would almost 
seem that the author of the modified formula is Madhava him¬ 
self, who accordingly omitted the reference to Atreya and 
altered its name. I may add that I learn from Dr. Cordier 
(letter, October 25, 1904) that the original formula (reading as 
in the Ndvanltaka, though with a few variants) is found in the 

20. A work called Vaidya-prasaraka is respeatedly mentioned in Srikantha’s 

Commentary to the Siddhayoga, e.g. pp. 137^ 157, 313, etc. 
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second chapter of an anonymous treatise called Brhad-vaidya- 
prasdraka.^'^ The third, fourth, and fifth formulae (Nos. 31, 32, 
and 33) occur with the same names in the Caraka-samhita, in the 
ksata-ksina, unmdda, and vatavyddhi chapters respectively (GS, 
vi, 16, vv. 32-40, pp. 624-5; 14, vv. 53-4, p. 612; 28, vv. 144-52, 
p. 783). But here, though practically identical in substance, 
they appear in an entirely different version; nor are these ver¬ 
sions attributed to Atreya.^^ 

The preceding list of thirty-four formulae in its totality 
suggests some important considerations. We have in it two 
series : one consisting of twenty-eight formulae, of none of 
which the author of the Mdvanitaka indicates any source, and 
another series of six formulae, all of which he explicitly attri¬ 
butes to Atreya. Yet we know from the fact of the former series 
occurring in the Caraka-sarnhitd that those twenty-eight formulae 
are also ultimately due to the authorship of Atreya. Why 
should the author of the Ndvanltaka make such a striking distinc¬ 
tion in quoting them ? The explanation which suggests itself is 
that he does so precisely because he takes the longer series from 
a well-known standard book of his time, while he quotes the 

2!. Nor are they so attributed in Vagbhata I’s Astanga San^graha (iv. 5, 1!. 
8ff., p. 26 ; vi, 9, 11. 5-7, p. 214; iv. 23, 11. 16 ff, p. 130), whence they 
appear to be quoted, with some variants, by Drdhabala, the comple- 
mentor of the Caraka-samhita. In the case of the third formula (No. 
31), while the second half is identical with the CaraAa version (vv. 38- 
40), the first half, though identical in substance, differs in diction. 
In the case of the fifth formula (No. 33), the Jiv. ed. of 1896 appends 
a final half-line fCS., vi, 28, v. 152b, p. 783j ascribing the formulae 
to Krsnatreya. But this is a spurious addition ; it is wanting in all MSS 
and all editions (even Jiv.’s own ed. of 1877J, except that of Ganga- 
dhara, who may have been himself the author of it. There is a simitar 
spurious addition to the navayasa-curna in Jiv. ed. 1896, p. 680, v. 69b, 
ascribing it to Krsnatreya. It, too, is wanting in all MSS. and in most 
editions, even Jiv. 1877. It first appears in Gahgadhara’s ed. (1881), 
p. 377, whence it is taken into the Sena ed. (1897), p. 738. It is also 
taken into the Sena ed. of Gakrapani’s Cikitsa Samgraha (1889j, No. 8, 
p. 149; but it is wanting in the Pyari Mohan ed. (1879), p. 170. It is 
also wanting in the Siddhayoga, p. 124. 

22. See also Bower MS., Part I, vv. 61-7, for an Agastya formula. 
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shorter series from what we may call provisionally the floating 
medical tradition. In the former case there was no need for 
him to specify the source, because it was well-known to every¬ 
body that Atreya was the ultimate source of the Caraka-samhitd 
But when he took a formula from the floating tradition we can 
understand that he thought it necessary to assure the reader as 
to his authority for recommending a cer tain recipe. Thus when 
he quotes the bala oil (No. 33) he prefaces it with the remark 
that he is going to describe an oil which has been recommended 
by Atreya for the cure of nervous diseases and female com¬ 
plaints. With a similar remark he introduces the description 
of the ambrosial ghee (No. 31), and his description he winds 
up by once more saying that this famous (vikhydta) ghee 
was devised by Atreya. As observed [JRAS. 1909. 863), he 
in a similar manner introduces and winds up the raktapitta for¬ 
mula (No. 10, 76., p. 862), which he quotes from the floating 
tradition as a composition of the AWins. Similarly he recom¬ 
mends his laguda and 'sardula powders and his mahdkalyma ghee 
(Nos. 29, 30, and 32, lb., pp. 874-5) by a reference to Atreya’s 
authorship. As regards the mutilated statement (No. 34), the 
phrase with which it winds up, ily-aha bhagavan-Atreya, so spake 
the blessed Atreya, is a formula which is distinctive of the most 
ancient medical works (Tantra or Sarnhita). It occurs, e.g., at 
the beginning of every chapter of the Caraka-sarnhitd and Bheda- 
samhitd. It is unfortunate that owing to the loss of two folios 
(20th and 21st) of the Bower MS. the identity of the work from 
which the extract was made cannot be determined. 

We have in the Mdvanltaka a considerable number of other 
such quotations from the floating tradition. Thus single for¬ 
mulae are quoted under the names of Kahkayana (v. 935, ed., 
p. 69), Nimi (vv. 883-4, p. 67), Usanas (vv. 846-7a, p. 65), 
Vadvali (vv. 319-24, p. 42), Brhaspati (prose 784, p. 61). Two 
formulae each are referred to Agastya (vv. 588-9, p. 55, and 
vv. 905-9 p. 68)23 . Dhanvantari (vv. 232-40, p. 38 and vv. 
968-76, p. 71) and Jivaka (v. 1081 and vv. 1097b-9a, pp. 74-5). 
Finally, a whole series of formulae are referred to Kasyapa 
23. Or Kasyapa; the spelling varies in the MSS. 


?!HxLxrLxmlmxLL 



Caraka-samhita & Bower MS / Hoernle 


161 


(vv. 1011-40, pp. 71-3 specially vv. 1020, 1022, 1027). 

The most noteworthy point in this list is its archaic charac¬ 
ter. Most of the names belong to semi-mythic or prehistoric 
personages. Vadvali, I believe, is even unknown outside the 
Mavanltaka. None of the formulae included in the list, with one 
exception, can, so far as I know, be traced elsewhere; and the 
single exception (v. 1081), which qouted by Vangasena (ch, 
Ixix, V. 68, p. 895) in a nearly identical version, but without 
naming its author, belongs to Jivaka, who is the only historical, 
or perhaps rather semi-historical, person in the list. He is the 
traditional court physician of King Ajatasatru, and a contem¬ 
porary of Buddha. The Navanitaka is the only work that actually 
cites formulae ascribed to him by name. He is reputed to have 
been a children’s doctor, and the formulae quoted from him 
do refer to children’s diseases (see also infra). Kasyapa^* is 
probably also an historical person, and likewise a contemporary 
of Buddha. The medical tradition knows of two men of that 
name, an older (vrddha), and a younger. It is Kasyapa the 
older, no doubt, whom the Mdvonitaka quotes. He, too, is 
reputed to have been a children’s doctor, and a long series of 
“Kasyapiya pills” (see the colphon to v. 1040) for children’s 
diseases are ascribed to him. Vagbhata I (AS, vi, 2, 1-1, 182, 
and vi, 4, 1-24, p. 190, footnote)^^ also quotes two of the older 
Kasyapa’s formulae against infantile diseases. 

With regard to this older Kasyapa, we have a curious piece 
of evidence in an old MS. discovered by Mahamahopadhyaya 
Hara Prasada Sastri in the Nepal Durbar Library (Report, 
Calcutta, 1901, and Rec. Dec., p. 2). One portion of the MS. 
contains a chapter called Bhaisajyopakramanlya, or “The Use 
of Medicaments”, which commences with the phrase iti ha smdha 

24. Also quoted by Vagbhata II in AH., vi, 2, vv. 41-3a, and vi, 3, vv. 

48b, 49a. 

25. If sOj it would be a chapter of the Sutra Sthana; cf. the name bhesaja- 

vacaramya of the thirteenth chapter of the Sutra Sthana in Vagbhata I’s 

Astahga Sarvgraha. 

HS-21 
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bhagavdn Kasyapah, thus spake the blessed Kasyapa. This is the 
same formula which occurs in the Pfdvanltaka with reference to 
Atreya (No. 34), and it indicates that the chapter belongs to 
some ancient Sainhita or Tantra. It also occurs in the Caraka- 
samhitd, which is the earliest surviving Sarnhita- That Sarnhita 
professes to be based on an earlier Agnivesa Tantra. This points 
to the conclusion that the Sarnhita (as indeed the name implies) 
does not represent the earliest stage of Indian medical literature, 
but that it was preceded by a still earlier stage, in which the 
separate branches, or special subjects, of medicine were dealt 
with in separate Tantra-s, or treatises, and special Kalpa-s, or 
monographs. Subsequently the contents of these Tantra-s and 
Kalpa-s were, in a compres.sed and selective form, compiled in 
Sarnhita-s, or Compendia. We have thus two periods in the 
earlier medical literature of India, the Tantra-kalpa period and 
the Sarnhita period. The medical tradition often refers to the 
former of the two periods. Thus we hear of a Salya-tantra, or 
treatise on major surgery. This was the original work of Susruta 
the older (the vr.ddha Susruta of the tradition), before it was 
revised and enlarged by the anonymous Susruta the younger. 
By the latter it was brought into the form of the Compendium 
which we possess in the present day, and which therefore belongs 
to the Sarnhita class of works, and to the later of the two periods. 
In fact, the very name Ullara-lanlra^'^ or “later Tantra”, which 
Susruta the younger has given to his complementary part of 
the Compendium, implies that the original portion, which he 
revised and complemented, was the “early Tantra” of Susruta 
the older, and by that name, viz. Susruta Salya Tantra, or SuC 
ruta’s treatise on major surgery, Susruta the older’s work is 

26. In ch. I, V. 6, p. 658, he calls it a mahat-tantra, or large Tantra, because 
it comprises rather more than one third of the whole compendium. 

27. This is the explanation of Dallana (D. NS., p. 938), and is no doubt 
correct. He refers, merely to reject it as spurious, to another 
explanation which identifies Videhapati with Janaka. He does not 
name the author of this spurious explanation; but the author is 
Candrata, who actually introduced his explanation into the text of 
Susruta. These spurious verses of Candrata may be seen in the Ind. 
Off. MS., No. 1842 (Cat. 2646), fol. la, vv. 6-8a. 
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still called in the commentary of Gayadasa (see Dr. Gordier in 
Rec. Dec,, p. 13). In the introduction to his Uttara-tantra (ch. 1, 
vv. 1-7, p. 658), Susruta the younger refers to a number of 
Tantras, or treatises, which he consulted for the preparation 
of his own work, and he thus shows that he himself has to be 
placed in the second, or Samhita, period of the early medical 
literatuie. Among the works thus consulted he names a work 
on Sdlakya, or minor surgery, by Videhapati, or the lord of 
Videha; also works on kumdr-dbadha, or children’s diseases, and 
the works on kdya-cikitsd, or internal medicine, by the six pupils 
of Atreya. The Sdldkya-tantra here referred to must be that 
traditionally credited to Nimi, the king of Videha, and reported 
founder of ophthalmic medicine, who is quoted in the Mdvani- 
taka,^^ Among the Kaumdra-tanlra-s may have been those of 
Jivaka and Kasyapa, who are named in the J\fdvanitaka. The 
commentator Dallana (D. NS., p. 938) actually mentions Jivaka 
along with two others, Parvataka and Bandhaka, who are not 
otherwise known. Among the works on internal medicine 
must have been the Tantra-s of Agnivesa and of Bheda, on 
which the still existing Sarnhitas of Garaka and Bheda are 
based. From the way the six treatises on internal medicine 
are mentioned by the author of the Uttara-tantra, it does not 
seem probable that he is refeiring to those two Sarnhita-s, but 
rather to their sources, the Tantra-s, and hence it may be con¬ 
cluded that the Uttara-tantra is anterior to, or at most contem¬ 
poraneous with, those two Sarnhitas. The other four pupils of 
Atreya were Harita, Jatukarna, Ksarapani, and Parasara. All 
four are often quoted in medical works of mediaeval India, 
but none of their treatises have survived. From the remark of 
the author of the Uttara-tantra, however, it would seem that 
they were still in existence in his time.^** 

28. On the Tantra literature; see also Dr. Cordier, Rec. Dec., p. 18 

29. In this connection it is worth observing that in the monograph on 
garlic (lasuna-katpa), Bower MS., Part I, v. 9 (also v. 40), Susruta is 
represented as the “hearer”, or the recipient, of the instruction of the 
sage-king of Kasi (Kasiraja-muni). Notice also that here, too, the 
formula atha sa bhagavan aha, thus spake that blessed one, i,e. Kasiraja, 
occurs. 
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Of the early Kalpa works, which were mostly monographs 
on pharmacological or pharmacopoeic subjects, we have seve¬ 
ral examples preserved in the Ndvanitaka. Thus we have a 
Yavagu-kalpa on the preparation of gruels in the seventh chapter 
(vv. 785-813), which may have been a work of Bheda; a Nan- 
taki-kalpa on chebulic myrobalan in the eleventh chapter (vv. 
917-49, also called Abhaya-kalpa in v. 7), a very ancient mono¬ 
graph, ascribed to the Asvins; a Sildjatu-kalpa on bitumen in the 
twelfth chapter (vv. 950-67), ascribed to Atreya through Agni- 
vesa and a Citraka-kalpa on the plumbago plant in the thirteenth 
chapter (vv. 968-76), ascribed to Dhanvantari. To these must 
be added the Lasuna-kalpa, which constitutes the earlier portion 
(vv. l-43a) of Part I of the Bower MSS. In his Rec. Dec. (pp. 4, 
15) Dr. Cordier reports the existence of two Kalpa works from 
fragmentary manuscripts in his possession—a Bhesaja-kalpa on 
medicaments, by Bharadvaja, and a Tdmbula-kalpa on betal- 
leaf, by Vararuci. As the well-known formula ity-aha bhagavan 
Bharadvaja}), (or VararucHi), so spake the blessed Bharadvaja (or 
Vararuci), occurs in them, they are suggested by Dr. Cordier 
to belong to a Bharadvaja Samhita and a Vararuci Sarnhitd. In 
that case, however, these two Sarnhita-s could not belong to the 
class of genuine early Sarnhita-s. For the genuine Sarnhita s 
do not bear the names of their ultimate sources. Both the 
Caraka-sarnhild and the Bheda-sanihitd have the formula ity-dha 
bhagavdn Atreya, thus spake the blessed Atreya, and they thus 
refer themselves ultimately to Atreya,but neither is called Atreya 
Sarnhitd. There exists indeed an Atreya-sarnhitd, but its apocryph¬ 
al character is, I believe, generally admitted (thus by Dr. 
Cordier, Rec. Dec. p. 28). According to the Indian tradition, in 
fact, Atreya did not himself commit his teaching to writing; it 
was done by his disciples Agnivesa, Bheda, and the rest. The 
Hdrita-sarnhitd, the A svina^sarnhitd, the Kdsyapa-sarnhitd are no 
doubt apocryphal compilations. All these apocryphal com¬ 
pendia do not belong to the early period of the medical litera¬ 
ture, but to mediaeval and comparatively modern times. To 
this later time belong also some compendia, which, though they 
call themselves Sarnhita, do not claim to belong to the early 
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period. Such are the Astanga-hrdaya-samhita of Vagbhata II 
(ninth century), and the Siddkasdra-samhita of Ravigupta (Cor- 
dier, in Rec. Dec., p. 16). To an intermediate period belongs 
the Astdnga-samgraha of Vagbhata I (early seventh century), 
which by way of distinction calls itself, not a Sarnhita, but a 
Sarngraha, two practically synonymous terms. To the subse¬ 
quent mediaeval period belong some other Sarngraha works of 
a rather more restricted purport such as the Cikitsd-samgraha of 
Cakrapanidatta (c. 1060), the Cikilsasdra~samgraha of Vangasena 
(eleventh century), and probably the (anonymous ? ) Kalydna- 
samgraha (Gordie r, Rec. Dec. p. 24). These are concerned only 
with pathology and therapeutics. Original works on medicine 
would thus seem to have practically ceased from the time of the 
early Sainhita-s. A new start would appear to have been made 
with the commencement of the later middle age, when the 
treatment with mercury (rasa) came into vogue. The earliest 
work of this period appears to be a Sanihita of the above-men¬ 
tioned restricted character, which was composed by Sarhgadeva 
probably in the twelfth century. Other works of this period 
prominently concerned with rasa will be found enumerated in 
Professor Jolly’s Indian Medicine in the “Encyclopaedia of Indo- 
Aryan Re.search.” 

The chronological position of the Uttara~tantra, as being 
rather earlier than, or at most contemporary with, the Caraka- 
samhita, has already been referred to. The point is of some im¬ 
portance because of its bearing on the determination of the 
date of the Bheda-sarnhitd and the Afdmmtaka. As regards the 
Bheda-samhitd, there occurs in it a reference to Susrota, the 
“learned” (medhavin), as the interlocutor of Candrabhaga, at 
the beginning of the fourteenth chapter of the Sutra Sthana. 
As Dr. Cordier, who first drew attention to the passage (Orig., 
p. 80), rightly points out, the word susrota is descriptiv^e, deno¬ 
ting “the good hearer” and would seem to be the correcter 
form of the more usual Susruta, or “well-heard”.®® Also in 

30. To show this in detail would exceed the limits of this paper. A brief 
statement must suffice. The aphrodisiac formulae are quoted in AS., 
vi. 50, p. 411; AH., vi. 40, w. 23ff. ; C. CS., Ixxi, No. 3, p. 726 ; 
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my previous paper [JRAS 1908, pp. 1020 fF. and 1024 ft’.), it 
was shown that the doctrine of the blood-tumour (rakta-gulma) 
and of the five localities of the tumours do not occur in the 
teaching of Atreya as represented by Caraka, but arc peculiar 
to the Uttara-tanira of Susruta the younger. Now the doctrine 
of the blood-tumour is distinctly taught in the gulma chapter of 
the Bheda samhitd, both in its Nidana and Gikitsita Sthana. 
The doctrine of the five localities, too, though this is not quite 
so clear, seems to be taught in its Gikitsita Sthana. Both points 
would seem to combine to make the Bheda-sarnkita posterior in 
date to the Uttara-tantra. Of course, it might be argued that 
the mention of Susrota refers to Susruta the older, and that 
Susruta the younger may have obtained his doctrines of the 
blood-tumour and the five localities from the Bheia-samhita, 
though in the latter work the doctrine of the five localities is by 
no means certain, nor does Susruta the younger seem to indi¬ 
cate any Sarnhita among his sources. But what seems to render 
this alternative theory particularly improbable is that it would 
imply that Atreya, to whom as, their ultimate source, both the 
Bheda-samhitd and the Caraka-samhiid appeal, taught contradic¬ 
tory doctrines. 

As regards the Ndvanilaka, we have the following six parallel¬ 
isms with the Suhuta-samhitd : 

(1-3) Three Amatisara-yoga, or formulae for diarrhoea, 
verses 407-8, 409-10, and 411-12 (ed., pp. 46-7), corresponding 
to SS. vi, 40, vv. 35b-36a, 35a, and v. 46 (pp. 783-4). 

(4-6) Three Vajikarana-yoga, or aphrodisiac formulae, 
verses 829-30a, 833b-4a, 834-5a (ed., p. 64), corresponding to 
SS., iv, 26, vv. 27, 20, 21 (pp. 518-19). 

The former three parallels are from the Uttara-tantra of Sus¬ 
ruta the younger, while the latter three are from the earlier 
portion of Susruta the older. In all of them the agreement with 
the text of the Susruta-samhitd, as it now stands in our MSS. 
and editions, is not quite so perfect as one would wish. But it 

V. CS., Jxx, vv. 11 ff.j p. 997. The textual aggreements and differen¬ 
ces in these quotations, among themselves as well as with the Navanitaka 
versions, seem to point to the latter having preserved the original text. 
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is well known that that text has in the course of its transmission 
suffered very considerable alterations, so that it is quite possible 
that the versions as preserved in the Mdvanltaka may preserve 
the original text.^i But what is more important is that the 
Mdvanltaka appears to quote the three Amatisara formulae (nos. 
1-3), not directly from the Uttara-tantra, but from the Bheda- 
samhita. For, as mentioned already they occur identically in 
the latter work. And what is specially significant, their identity 
shows itself not merely in the text of the formulae, but in the 
manner, common to both the Ndvamtaka and the Bheda-samhiid, 
of quoting from the Uttara-tantra. Indian prescriptions consist 
of two parts, a pharmaceutic and a directive; the former nam¬ 
ing certain drugs, the latter explaining how to apply them. 
Now the Uttara-tantra, dealing with the treatment of atisdra 
(diarrhoea), gives, inter alia, a long prescription consisting of 
twenty pharmaceutic options (each in half a verse), together 
with a single directive statement (SS. vi, 40, vv. 33-45). The 
JVdvanitaka, equally with the Bheda-Hmhitd, selects three of these 
twenty options and forms them into two separate prescriptions, 
each with its own directive statement, viz., Ndv., v. 407a, b 
— SS, v. 35b and v. 36a plus directive v. 408; also Ndv., v. 
409a=SS. V. 35a plus directive vv. 40a, b, 41a. 

This state of things naturally suggests chronological infer¬ 
ences. The most obvious of these, though perhaps not yet 
absolutely certain, appears to me to be that the Ndvamtaka 
quotes from the Bheda-samhita, and that the latter bases itself on 
th.& Uttara-tantra, and therefore XhuX. Ndvamtaka is posterior 
to the Bheda-samhitd and a fortiori later than the Uttara-tantra of 
Susruta the younger. Regarding the chronological priority of 
the latter to the Bheda-samhitd, it has already been shown that 

31. For a summary of these theories see 1908, pp, 1 fF. and lA., 

xxxvii (1908), pp. 25 IT. On the whole, though I agree with Professor 
Rapson (Bnt. Mus. Cat. of the Coins of the Andhra, etc., Dynasties, introd., 
pp. cv, evi) that ‘hhe name ofthe/’SakaJ era ... may have been deriv¬ 
ed from the /‘Western Ksatrapa, Saka ] Kings who used it rather than 
from the /"KusanaJ King/"KaniskaJ who established it”, I am now 
disposed to believe that the Vikrama theory offers^ the true solution of 
^ the problem. 
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the Samhita names Susrota (Susruta) and knows his doctrines 
on gulma. Likewise, it has been shown that the Uitara-tantra is 
anterior to, or at most contemporaneous with, the Garaka- 
sarnhita, and that the Navanitaka quotes from the latter Sain- 
hita. It follows from all these premises that the Kdoanltaka 
is posterior to both the Compendium of Bheda and the Com¬ 
pendium of Garaka. Moreover, we must take it that a consi¬ 
derable interval of time must have elapsed between the Ndvani- 
taka and those two Compendia in order to allow the latter to 
reach that position of acknowledged standard works which 
enabled the author of the Mdvanitaka to quote from them wi¬ 
thout naming his sources. As already observed it is this manner 
of anonymously quoting from them which, in addition to the 
identity of the quoted pas.sages, shows that the quotations can¬ 
not be from the floating tradition respecting the doctrines of 
Atreya (handed down by Agnivesa and Bheda), but that they 
must really be from the (still existing) two Compendia of 
Caraka and Bheda. With respect to the Caraka-samhitd more 
particularly, there is the additional argument suggested by the 
curious circumstance to be discussed presently, that the quota¬ 
tions are all made from portions of the Sarnhita traditionally 
ascribed to Garaka’s authorship, there being no quotations at 
all from any portion attributed to Drdhabala. The point I 
wish to make is that though each of the above-mentioned facts 
taken by itself need not be conclusive, combination present an 
argument of great force in favour of the Navanitaka being later 
in date than the Caraka-samhitd, and of the latter work (in the 
form in which it at the time existed, before its revision and 
completion by Drdhabala) having been one of the sources 
drawn on by the author of the Navanitaka. 

The date of the Caraka-satnhitd itself is uncertain. It 
depends on the view one takes of the date of Kaniska, whose 
contemporary Garaka is traditionally said to have been. This 
is not to the place to discuss the intricacies of this vexed ques¬ 
tion. In the main there are three rival theories. One connects 
Kaniska with the so-called Vikrama era in 58 B.G,, another 
connects him with the Saka era in 78 A.D., the third places 
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him about 123 A.D.^^ These theories fix the upper limit. The 
lower limit is fixed by the Bower MS., which must have been 
written in the second half of the fourth century A.D. Between 
these two limits the composition of the Ndvanitaka has to be 
placed. One cannot help feeling disappointed that a more 
definite date cannot be determined. For myself, I am disposed 
to place it in the second or third century A.D. In favour of 
such an early date there are, in addition to the general consi¬ 
derations above set out, special marks of archaism observable 
in the Ndvanitaka. It would take me too long to enter fully 
into this subject, but I may instance the archaic genitive plural 
varadani in verse 774 (see n. 171 on p. 61 of my edition), and 
the archaic version of the pippall-vardhamdna formula referred 
to above. 

Coming now to the question of the condition of the 
Caraka-samhita at the date of the Ndvanitaka, in the subjoined 
Table the quotations from the Caraka-sarnhitd, which are 
enumerated in JRAS, 1908 are arranged in the order of the 
chapters of the Cikitsita Sthdna. 


28-Series|30-Serics | 

1 Name of Chapter | 

j Nos. in List on pp. 871-2 

1 

2 

1 3 

Rasayana 

Vajikarana 

Jvara 

Nos. 12, 22-4, 28 

Nos. 11,25-7 

Nos. 13, 18, 19 

2 

4 

Raktapitta 

(No. 9; 

3 

5 

Gulma 

Nos. 4, 7, 8 f9;, 15, 16 

4 

6 

Prameha 

Nos. 17, 20 

5 

7 

Kustha 

Nos. 5, 6« 

6 

8 

Yaksman 

Nos. 1-3 

7 

9 

Arsas 

Nos. 10, 14 

8 

10 

Atisara 

No. 21 

9 

11 

Visarpa 

Mahatiktaka fNo. 6 ) 


32. In a third recension it is quoted in AS., iv, 2, and AH., iv, 2 on 
raktapitta. 
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Comparing this Table with that given on p. 1000 in JR AS 
1908, it will be observed that the order of the chapters as shown 
in the present Table agrees with that of the traditional series 
shown in column I of the previous Table. The conclusion 
suggested by this argeement is that the Gikitsita Sthana of the 
Caraka-samhitd, as known to the author of the Ndvanitaka, con¬ 
sisted only of the thirteen (respectively elevan) chapters shown 
in column I, and that the remaining seventeen chapters (14-30, 
or 12-28) did not exist in his time, but were added subsequently 
by Drdhabala. It is true that the formula No. 9, which in the 
Table is shown for the chapter on raktapitta, is in the existing 
text of the Caraka-samhitd found in the fifth chapter (vv. 122-3, 
pp. 493-4) on gulma. But the same vdsa-ghrta formula, though 
in a different recension, is given by the Caraka-samhitd also in 
its fourth chapter (v. 86) on raktapitta, and this alternative recen¬ 
sion is that which is usually quoted in all medical works, e.g., 
M.S., ix, 39, 40, p. 135; C. CS., ix, 33, p. 164; V.CS., viii, 120 
121, p. 229. It does not seem impossible that the recension 
which now stands in the gulma chapter originally stood in the 
raktapitta chapter, from which it came to be extruded by the 
other recension which now takes its place. For it is worth 
noticing that the text of this usurping recension is still unsettled 
in the existing MSS. It seems properly to consist of two verses, 
of which, however, the second is omitted in all the existing 
printed editions. Among the existing (and to me accessible) 
MSS., the second verse is found in the old Nepal MS., also in 
Tiib. 458 and I.O. 359. while in Tub. 459, I.O. 335, and Decc. 
925 it is missing. For the existence of the same discrepancy 
in the MSS. of (probably) the thirteenth century we have the 
testimony of Sivadasa, who in his commentary on Gakrapani- 
datta’s Ciklisd-samgraka (ix. 33), states that some (kecit) add the 
second verse to the formula. 

With regard to the eleventh (respectively ninth) chapter on 
visarpa, the Ndvanltaka in its surviving mutilated condition con¬ 
tains no actual quotation, but in verse 613 it recommends the 
mahdtiklaka ghee as a remedy for erysipelas. This particular 
ghee the Ndvanltaka had already quoted (vv. 137-43) from the 
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Caraka-samhita as a remedy against skin diseases (kustha). Turn¬ 
ing to that Sarnhita, we find that in verse 61 of its chapter 
on visarpa it expressly states that the mahdliktaka ghee, previously 
mentioned as a remedy for skin diseases, may also be adminis¬ 
tered to cure erysipelas. On the other hand, the Bheda-samhita, 
while it mentions several remedies (e.g. the Bala oil and the 
dhdnvantara ghee),®^ does not name among them the mahdliktaka 
ghee. From this it may justly be concluded that the author of 
the Ndvanitaka had the visarpa chapter in his copy of the Caraka- 
sarnhiia, and thence derived his recommendation. 

It is true that the Ndvanitaka gives us no quotations from 
the two chapters on rnaddtyaya and dvivraniya. But in their case, 
too, as in that of the chapter on visarpa, we must remember that 
the Ndvanitaka MS, is not complete. Its fols. 16 and 17 are mere 
fragments, and fols. 20 and 21, as well as an unknown number 
(perhaps five) after fol. 33 are altogether missing. Thus we are 
deprived of a large portion of the fourth chapter on “Miscella¬ 
neous Formulae”, and of the fifth chapter on “Enemas”, also of 
the whole of the fifteenth and sixteenth chapters on the treat¬ 
ment of barren and polific women. These missing portions 
might very well have contained quotations from those three 
chapters.®* 

So far we have had the positive evidence of the Ndvanitaka 
with respect to the question of the authoiship of the Caralca- 
samhitd. We may now turn to its negative testimony. It con¬ 
tains three formulae (Nos. 31, 32, 33, on p. 875) for the cure of 
ksata-ksina, unmdda, and vdta,vyddhi, or consumptive, mental, and 
rheumatic diseases respectively, which are attributed to Atreya. 
As previously explained, the author of the Ndvanitaka must have 
obtained them from the floating medical tradition of his time, 

33. The Navanltaka, vv. 232-40, too, has a dhanvantara ghee as remedy for 
skin diseases, and it may have got this formula from the Bhedasamhita 
though in the existing mutilated copy of the latter it cannot be 
traced. 

34. As to the chapter on dvivraniya, it may be observed that it is quoted by 
name in the Caraka-samhita, in the 137th verse of the chapter on visarpa 
(p. 581). If Caraka was the author of the latter chapter he must, 
prima facie at least, have been also the author of the former. 
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for though corresponding formulae do occur in the existing 
Caraka-samhita their recension is entirely differentj and they are 
not attributed to Atreya. It follows that at the date of the 
Mavanitaka the chapters on ksata-ksina, unmada, and vatavyddhi, 
in which those corresponding formulae are found, cannot have 
formed part of the Caraka-samhita, otherwise the author of the 
Mavanitaka would have quoted their recensions of the formulae 
in question instead of those which he actually quotes. In other 
words, it follows that those three chapters must belong to the 
additions which were made by Drdhabala. As a matter of fact 
(see the Table on p. 1000 in JRAS 1908), both traditional series 
agree in attributing at least the chapter on vatavyddhi to Drdha¬ 
bala. Regarding the authorship of the two chapters on ksata- 
ksina and unmada the two series differ, and here the negative 
testimony of the Mavanitaka is in favour of the series in column 
Ij thus confirming the effect of its positive evidence. 

At this point a passage is worth noticing which has been 
discussed by me in the Archiv filr die Geschichte der Medizin, Band 
i, Heft i, pp. 38-9. I refer to verse 171a in the chapter on 
arsa-s (CS., p. 549). Of this verse, according to the testimony 
of Vijaya Raksita, the commentator on Madhava’s Middna 
(MN., p. 71), there exists a variant form in the so-called Kash¬ 
mir Recension of the Caraka-sarnhitd. That recension is with 
good reason to be ascribed to Drdhabala, and the existence of 
the variant tends to show that the original form of the verse, 
and consequently the chapter on arsa-s, is the work of Garaka. 

The testimony of the Mdvanltaka, considering its very early 
age, naturally carries so great weight that it does seem to finally 
settle the question of the original condition of the Carak-samhitd 
in favour of that traditional order, which is shown in column 
I of the Table [JRAS, 1908, p. 1000), and which is adopted in 
the edition of Jivananda. If that is so, the further question 
arises how are the two arguments for the other side [ibid., pp 
1017-19) to be met. The first argument is that in verse 157, 
p. 496, of the chapter on gulma, Drdhabala seems to indicate 
himself as the author of the chapter on arias, no less than of 
the chapter on grahani, and of the Siddhi Sthdna, both of which 
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are admittedly his compositions. If, as it now appears, the 
testimony of the Ndvanltaka must prevail, we must assume that 
the verse (157), as it now stands, has been modified in the 
course of Drdhabala’s revision, and that in its original form, 
as written by Garaka, it contained a reference to the chapter on 
arsa-s alone, to which Drdhabala added the further references 
to his own chapter on graham and his own Siddhl Sthana. Of 
' course, there is no intrinsic difficulty in this explanation. For 
the fact that Drdhabala has not infrequently interfered with 
Caraka’s text has been shown abundantly. It can be also shown 
that Garaka not infrequently refers the reader for further infor¬ 
mation to some other chapter of his. Thus in the chapter on 
visarpa, which, as we have seen, the testimony of the Ndvanltaka 
attributes to Garaka, the latter twice (vv. 61, 130) refers to his 
undoubted chapter on gulma,^^ and once (v. 137) to his chapter 
on dvivranlya. 

The second argument is concerned with the position of the 
two chapters on unmada and apasmara. These chapters in Gahga- 
dhara’s series (column II of the Table on p.lOOO) stand in the 
same sequence as in the Nidana Sthana, which is admittedly 
the composition of Garaka, while in Jivananda’s series they 
occupy a very different place. And the argument is that 
Garaka must have written those two chapters because he would 
have kept his own sequence. This is a view which naturally 
suggests itself, but, of course, it is not necessarily conclusive, 
for we really know nothing as to Garaka’s ways of writing, 
whether and why he may have written any one chapter before 
or after another. On this point there is a curious indication in 
the chapter on visarpa. In the 137th verse of that chapter, we 
find a reference to the chapter on dvivranlya. This would natu¬ 
rally lead one to conclude that the chapter on dvivranlya was 
written before the chapter on visarpa. Yet in the existing series 
it follows the latter chapter; for the chapter on visarpa is the 
eleventh (respectively ninth), while that on dvivramya is the 
thirteenth (respectively eleventh). If we may assume that the 

35. The reference in v. 61 (p. 575) is to the trayamana ghee, which is 

described in the chapter on gulma, vv. 114-17 (p. 493). 
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existing sequence of the chapters proceeds from the hand of 
Caraka, and that he was, as the testimony of the Ndvariitaka 
clearly indicates, the author of the two chapters in question, it 
is evident that he did not always place the chapters in the order 
in which he wrote them. It is quite possible, therefore, that 
Caraka wrote the chapter on arsa-s, as well as the other four 
chapters on atisdra, visarpa, maddlyaya, and dvivraniya, before 
proceeding to write on unmdda and apasmdra. As a matter of 
fact, he never came to write on the latter two subjects, or if he 
did write on them, the two chapters are irretrievably lost. It 
is also quite possible that if Caraka had been spared to write all 
the chapters which he probably, or possibly, intended to write, 
he would, after the completion of his task, have arranged the 
chapters in the Niddna and Cikitsita Sthdna so as to preserve the 
same sequence. But, after all, these are idle speculations, with no 
cogency as that of the Ndvanltaka. On the other hand, it may 
be suggested with much plausibility that this very question of 
the apparently inconsistent position of the chapters within the 
series may account for the origination of the traditional series 
which, for the purpose of introducing consistency, places the 
chapters on unmdda and apasmdra immediately after the chapter 
onyaksman; though there still remain the numerous other dis¬ 
crepancies between the two traditional series to be accounted 
for. So long as all these discrepancies are not satisfactorily 
explained, one cannot help feeling that some uncertainty still 
remains as to finality having been reached in the unravelment 
of the problem of the authorship of the several parts of the 
Caraka-samhitd. 
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PHYSICIANS AND THERAPY 

J. JOLLY 


TRAINING OF PHYSICIANS 


In the choice of a teacheH the future physician should be 
cautious and should approach a person who is experienced 
both in theory and practice, is clever and blameless, has got 
control over his hand, has the necessary means and materials 
(of relief) and possesses friendly behaviour. Similarly a teacher 
should accept as a pupil only a young man from good family, 
especially from a family of physicians, intelligent, courageous 
and devoted to his teacher and one who has good memory and 
other qualities. The beginning of instruction is preceded by a 
consecretion ceremony (upanayana). The instruction is not to be 
imparted on pretty numerous holidays and on unlucky natural 
events and occasions of impurity etc. He has to show parti¬ 
cular respect and strict obedience to the teacher. These and 
similar directions remind us of the statements of Dharmasastra 
about the conduct of the Brahmacarin^ and are copied from 
them (Car. hi. 8.1-5; Su. i. 2; AS. i. 2.) 

It is also not immaterial as to which text-book (sastra) the 
pupil chooses, since many text-books are current among the phy¬ 
sicians. Only such text-book is suited for study as is tested, 
recognised, easily understood, properly arranged and com¬ 
plete (Car. hi.8.3). The study consists of learning by heart when 
the pupil reads the sutras serially, utters them loudly and often 
repeats them(Car.iii.8.6). It is, however, not sufficient simply to 
learn them by heart. The teacher should explain every word of 
the text and the pupil should repeat the explanations. Memory 
without knowledge would be useless, just like a donkey carrying 
sandalwood; it only feels the load, without being delighted by 
its fragrance (Su. i. 4.3-4). Along with learning and teaching 

1. cf. Roth, Indische Medicin : Caraka, ZDMG, 26, 441-52; Puschmann, 
Geschichte des medicinischen Unterrichts (Leipzig, 1889), 6-15. 

2. cf. Hiilebrandt, Grundr, 3, 2, Sec. 24-35. 
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Garaka also speaks of discussions with specialists in different 
branches. They consist partly of peaceful conversations and 
partly of disputations, and advance the knowledge, insight, 
elocution and reputation. Susruta stresses the necessity of 
practical training, for even a very learned physician would 
be incapable of practice without practical training. At the 
same time, on account of his surgical point of view, he empha¬ 
sises methodical instruction in surgical operations. So one 
should demonstrate to the pupil the process of deep cuts, 
sections and cross-sections on various kinds of gourds and 
cucumbers, watermelons, superficial parts of filled leather-bags, 
bladders (of animals) and pockets, the process of curetting on 
stretched and hairy animal-hides, the process of opening on the 
blood-vessels of dead animals, or a lotus-stalk, the process of 
probing on openings of a worm-eaten wood, bamboo, reed, 
objects like reed in general or dried large bottle-like gourds, 
the process of removing on the flesh of certain fruits or on the 
teeth of dead animals, the process of squeezing on a board 
smeared with wax, the process of suturing on the end of two 
pieces of thick linen or soft leather, the process of bandaging 
on the limbs of a doll made of stuff or other material, the 
process of cauterizing and branding on tender flesh etc. 
(Su. i.9). 


POSITION AND PRACTICE OF PHYSICIANS 

After termination of his studies and his practical training, 
the future physician should secure permission of the king for 
the practice of medical profession (Su. i. 10.3). This permission 
of the king is necessary because otherwise the quacks would 
force their existence in his kingdom and might prove a public 
calamity (Dallana). Caraka speaks very strongly of such 
cheats who wander about in the streets boasting in the garb of 
physicians. As soon as they hear of a patient, they hurry and 
praise loudly their medical capacities so that they reach his 
ears. They try to win over the friends of the patient by all 
sorts of attention and emphasize that they would be satisfied 
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with small remunerations. When they treat a patient and are 
not able to allay his pains^ they assert that the patient does 
not get the necessary remedies, he disobeys the directions 
given and that he cannot control his desire. When the case 
is hopeless they run away. They try to praise their clever¬ 
ness before uneducated people, and by doing so they only 
betray their ignorance. They avoid the assemblies of educated 
people, just as a traveller avoids a dangerous forest. Nobody 
knows their teacher, pupil or fellow-pupil (Car. i. 29.9).® Such 
quacks are particularly responsible for the bad reputation of 
physicians, as a result of which it was laid down in Dharma- 
sastra not to accept charity from a physician (cikitsakaJA Yet 
the Ambasthas whose business is healing art, hold a tolerably 
high position in the succession of castes, because paternally 
they are descended from Brahmans.® Even the modern 
Vaidyas in Bengal, of whom about one third practise medicine 
even to the present day, enjoy high regard. In the middle age 
the famous Sena dynasty descended from them.® The highest 
aim for a physician seems to be to treat a king and become the 
physician of the king. It was the duty of such court-physicians 
to protect the king from poisoning and to inspect the royal 
cooking for this purpose. This also explains why Cakradatta, 
the famous medical author, was the son of the headcook of a 
Bengali king.’ In war also the physician should protect the 
king, particularly from poisoning, should purify the wells, food 
etc. poisoned by the enemy and should stay closely by the side 
of the king, treat poisonings, wounds and diseases occurring in 
his army (Su. 1.34). In fact, Alexander the Great gathered 
the most expert Indian physicians in his pavilion in order to 
cure serpent-bites and also other ailments (Arrian, Ind., p. 15). 
Jivaka Komarabhacca, a contemporary of Buddha, received very 

3. cf. Roth, l.c. 452; Avinash Chandra Kaviratna’s trans. pp. 408ff. 

4. Manu 4. 212; Visnu 5i.l0. 5. Manu 10. 8, 47. 

6. cf. Risley, The tribes and castes of Bengal (Calcutta, 1892), 1. 47. 

7. ZDMG, 52, 379. 
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high honorarium for his wonderful cures.® A physician men¬ 
tioned in the Rgveda desires to receive ‘-horses, cattle and cloth¬ 
ing” by means of his healing herb.'.® The physician should 
give his medicines gratis to a Brahman, spiritual teacher, poor, 
friend, an ascetic and the like. On the contrary, he should 
not treat the hunters, fowlers, outcastes and sinners. By such 
procedure he obtains friends, fame, merit, wealth and satisfac¬ 
tion (Su. 1.2.8). Regarding the outward appearance of the 
physician, Su. 1.10,3 says he should keep his nails and hair short, 
should bathe and wear a white dress, should wear an umbrella, 
a stick and shoes. He should be modestly dressed, of friendly 
speech, accompanied by a dependable servant and should thus 
go for practice. According to Car. 1.8.18-28 he should direct 
his attention towards the curing of the patient and should not 
cause an injury to him even though his own life were at stake, 
should not think even once of the wife or property of anybody. 
He should avoid drunkenness, sin and bad company. He should 
not disclose events in the home of the patient, he should also 
not utter a word even if he felt the vicinity of death, lest it 
might do harm to the patient or to others. According to Su. 
1,25.44,the physician should treat the patient as his own son. 

DIAGNOSIS 

The physician should go to the house of the patient at 
favourable signs, enter the house and observe, palpate and 
question him (Su. 1.10.4; AHr. 1.1.21). All five senses must be 
set to work at the medical examination. Thus in an abscess he 
should feel with the ear the bustling overflow of the air with 
frothy blood, the sounds in the entrails, the crack of the joint, 
changes in the voice etc.; with the eye the decrease and increase 
of body, colour, form and extent of the same, vitality etc.; with 
the taste the various tastes of urine in diabetes and other ail¬ 
ments, the bad taste in the body by the creeping of lice on the 
same, and the sweet taste by the creeping of ants etc.; with the 

8. SEE, 17, pp. 173ff.; Puschmann I.c. 14. 

9. RV, 10.97.; Roth, ZDMG, 25, 646; TAmmcx, AUindisches Leben, p. j'iB. 
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touch, cold or heat, smoothness or roughness, softness or hard¬ 
ness and other qualities of skin in fever, jaundice and other 
diseases; with the smell, the smell coming out of the body 
especially at the approach of death. By questioning the patient 
one knows his native place (or home), his condition, caste, mode 
of living and diet, the origin of his disease, pains, vitality, 
appetite, the appearance or non-appearance of flatus, urine or 
stools, the duration of his disease etc. Much can be decided 
simply by inference ('anamanaj (Su. i. 10,5f.; Car. iii.4). 

Later works contain particulars of the medical examination. 
Thus according to Bhav. i. 2.162f. the eyes are to be examined 
for their colour (red, yellow, white, brown etc.), further whether 
lustreless, sunken, watery etc., in order to know as to which of 
the three dosa-s is affected. Similarly a rough and cracked 
tongue shows the derangement of wind (vayu), a red or blackish 
the derangement of bile (pitta), a covered, moisty and white 
tongue shows the derangement of phlegm The urine 

becomes whitish by vayu, red and blue by pitta, only red by 
blood, white and frothy by kapha. The pulse-examination 
(nddi-parlksd) is fully described. On this subject there exist 
special works under the title Nadipariksa, Nadiprakasa, Nadi- 
vijnana and the like. According to one of these works, the 
pulse of left side in the case of women and that of right side in 
the case of men is to be examined, as a rule, only on the wrist; 
yet the pulse also in foot, neck and nose is at times examined. 
The physician feels the pulse by pressing the three middle 
fingers of his right hand. By vayu the pulse goes like a serpent 
or a leech, by pitta it goes like a crow, quail or a frog, by kapha 
it goes like a swan, peacock, pigeons of different kinds or a 
cock. The condition is affected by the three Dosa-s and is 
incurable if the pulse is sometimes slow, sometimes weak and 
sometimes exciting, sometimes stopped, sometimes completely 
lost or scarcely felt, continuously abandons its natural place and 
then appears again. In diarrhoea the pulse is cool and slow. 
In cholera it is sometimes not traceable, sometimes it remains 

lO. JVadl-vijnana or “An Exposition of the Pulse” by Kaviraja Dhurmo Dass 
Sen Gupta, Calcutta, 1893. 
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in its place. In disease of the worms (in intestines) the pulse 
is slow and weak^ many times irregular or weak. In jaundice 
it is faint or excited as if it would spring out. In hemorrhage 
it is weak, stiff and soft. In consumption it shows the 
most varied movements. In internal wounds of the chest 
the pulse springs high and is quick, in consumption it is quite 
feeble, in cough it is shaky etc. Even at present the kaviraja 
in Bengal considers the pulse-examination as particularly 
important and capability to decide the nature of an ailment 
from the pulse is attributed to many physicians.The pulse¬ 
feeling perhaps originated among the Arabians or Persians. 


PROGNOSIS 

More particular value is attached to the prognosis, for the 
clever physician should not treat an incurable patient. There¬ 
fore, in the description of diseases the unfavourable symptoms 
and signs of death are usually enumerated, and the bad omens 
as well as favourable signs are also discussed. 

First of all is considered the messenger (duta) who is sent for 
the physician, his appearance, caste, clothing, speech, as well 
as the appearance and behaviour of the physician when he is 
called. Thus it is unfavourable if the messenger belongs to a 
caste higher than that of the patient, if he is an eunuch, or a 
woman or is himself ill, sad, frightful, frightened, or comes 
running, or holds a weapon or a stick in hand, wears a garment 
which is worn out or torn or unclean or wet or wears only a 
single garment, if he is clean shaven or rides on an ass, camel 
or buffalo etc. Ominous is also the arriving of the messenger 
at a certain time, like midnight, midday, twilight, moon-eclipse 
etc., further if he meets on the way certain animals or birds or 
a corpse, a blind man or an enemy, if he had to face a hot and 
storng-smeling head-wind etc. The messenger must also not 
come to the physician when he is sleeping, lies undressed on 
the ground, is anointed, bears loose hair, perspires or offers 

H. Risley, The tribes and castes of Bengal, 1.364. 
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sacrifice to gods or fathers etc. It is, on the other hand, 
favourable if the messenger is white-clothed, clean, with delight- 
fid appearance, is of the caste of the patient, sits in a cart pulled 
by oxen etc. (Su. i. 29; AS., iii, 12; AHr., ii. 6). 

The consideration of omens is extended also to the time of 
departure and arrival of the physician, and his reaching the 
patient. The dreams of the patient are also important. Thus 
'one who dreams that he has drunk li:juorin company with 
dead spirits and is attacked by a hound, will soon die of fever. 
It is also a bad omen if he dreams that a black woman with red 
clothes laughs at him and dances and binds him with torn hair, 
and moves to the southern direction, or that dead spirits and 
mendicaitts embrace him, or that he drinks honey or oil or falls 
in a swamp, or being naked, carries a red wreath on his head, 
or that he is devoured by a fish, or tumbles down from a moun¬ 
tain peak or is carried away by a current etc. (l.c.). 

Other Arista-s (bad omens) depend upon abnormal changes 
in the physical or mental condition of the patient. Thus if he 
feels to be hearing a noise or confounds various noises with 
each other, if he gets irritated at the voice of a friend and 
rejoices at the voice of an enemy, feels the cold as hot and hot 
as cold, feels burning heat in chilblain, does not feel a blow or 
even the cutting of a limb, believes to have seen stars and moon 
by day and the sun at night, if his eyes are remarkably restle.ss 
or motionless, if brown, red, blue or yellow shadows follow 
him, if his teeth have become brown or have suddenly fallen 
out, if the tongue is white or brown, dry, heavy, benumbed, 
covered or rough, the mouth smells badly, the limbs become 
suddenly heavy or remarkably light, if the veins stand pre¬ 
eminent on the forehead not present previously, the sneezing, 
cough etc. sound differently from the usual, strong perspiration 
occurs without occasion, the patient does not have any sleep or 
sleeps continuously, his feet and hands are cold, the breathing 
is difficult etc. (Car. v. 1. ff; Su. I. 30-32; AS. iii. 9.f.; AHr. iii. 
5). The Arista-s are not the same in all cases; they change accor¬ 
ding to the nature of disease. Thus the fever proves fatal if it 
is severe, deep-seated and continuous, is accompanied by deli- 
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rium, giddiness, difficult breathing, swelling and indigestion, if 
the patient is strong but can speak only with difficulty, has red 
eyes and pain in the chest, is vexed by dry cough in the fore¬ 
noon or afternoon, if he has lost his strength and flesh, and has 
phlegmatic cough (AS, AHr), further if he has become senseless 
and falls down unconscious, if he shivers with cold while he feels 
hot within, rolls the eyes etc.(Su.). Consumption is fatal if there 
is pain in the sides, constipation, vomiting of blood and pain in 
the shoulders. Diabetes is fatal if the usual complications are 
present, if the urine-secretion is excessive and dangerous ulcers 
are caused. Hemorrhoids lead to death if the hands, feet, navel, 
buttocks testicles and the mouth are swollen, there is pain in 
the chest, sides and limbs, the anus is' inflamed, the secretion 
of blood is excessive and there is thirst, loss of appetite, colic 
and fever. The stone brings quick death if the testicles are 
swollen, the urine is retained and there is acute pain (Gar. v. 9; 
Su i. 33; AS, iii. 11; AHr. iii. 5). 

Before commencing the treatment (karman, kriyd) of a patient, 
the physician must find out his vitality which is known from 
certain signs on the body, such as large dimensions of hands, 
feet, sides, back, nipples, teeth, face, shoulders, forehead etc. 
He should treat such patients (Su. i. 35). 

HEALING SUBSTANCES 

Physical ailments, says Garaka i. 1.58, are cured by medi¬ 
cine (ausadha). Already in the Vedic medicine, the healing 
plants play a great role along with magic incantations. In the 
Bower MS very many medicaments, mostly vegetables, are men¬ 
tioned. According to Visnu 92. 17 it is meritorious to give free 
medicine. By the hospital for men and animals (cikitsd, drogya- 
sdld) which are mentioned in Asoka^’s inscriptions and Puranas 
and elsewhere, one understands by analogy to the modern 
davdkhdnds, institutions for distribution of medicinal rernedies.^^ 

According to AS, i. 12 medicines are of two kinds: (1) those 

12. cf. Biihler, ZDMG, 37, 98ff: Hemadri, 1.89411., Puschmann l.c. I4f. 
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giving strength and (2) those removing disease. The former are 
elixirs (rasdyana) and aphrodisiacs (vdjlkarana); the latter appease 
the disease or prevent its recurrence, and consist partly of 
mineral, vegetable and animal stuffs, partly of fastings, smea- 
rings, incantations and other procedures. According to Garaka, 
there are animal, vegetable and mineral medicinal stuffs. Of 
the animal stuffs he mentions honey, milk, excretas, fat, ma¬ 
rrow, flesh, faeces, urine, skin, sperm, bones, sinews, horns, 
claws, hair and the gallstone of the cattle; of the minerals he 
mentions gold, the five metals (silver, copper, lead, zinc and 
iron), sand, lime, realgar, jewels, salt, red ochre and antimony. 
The plants are divided into four kinds ; trees bearing fruit, trees 
having blossom and bearing fruit, plants living for one year and 
creepers and bushes (vlrudh). Their roots, bark, solid interior, 
gum, stalk, juice, twigs, potash, milk, fruit, blossom, ash, oil, 
thorns, leaves, bud-covers, clods and shoots are used. Further 
Caraka specifies 16 plants among medicinal stuffs the roots of 
which are used, 19 the fruits of which are used, 3 the juice of 
which is used and 3 the bark of which is used; four kinds of fat 
(sneha) namely ghee, oil, fat and marrow; five kinds of salt 
namely sauvarcala —a blackish salt being the precipitate of a 
solution of the usual salt in a solution of rocksalt, saindhava — 
rock-salt from the Indus region, vida —black salt, a decoction 
of usual salt with an addition of myrobalans and Soda^^, samudra 
—sea-salt, audbhida —desert salt; eight kinds of urine, namely of 
sheep, goat, cow, buffalo, elephant, camel, horse and ass; eight 
kinds of milk, namely of sheep, goat, cow, buffalo, camel, ele¬ 
phant, horse and woman. 

According to Su. i. 37 one must examine the ground while 
collecting the medical plants, whether it contains holes, pyrites, 
stones, anthills, desert salt etc., whether it is soft, black, white 
or red etc. According to the condition the ground has the 
qualities of the five elements; thus one should take, e.g. purgat¬ 
ive from the ground in which earth and water prevail, emetic 
from the ground in which fire, air and wind prevail. One 

13. Watt. Economic Products of India, 6, 2. 415. 
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should leam to know the medicinal plants from cowherds, 
ascetics, hunters and other people living in forests. One should 
take the animal substances like blood, hair, nails, milk, urine 
and faeces from grown-up animals after their digestion. The hut 
(bhesajagara) for preserving the plants should be erected on a 
clean place. Further (i. 38) he mentions over 700 plants divided 
into 37 Gana-s according to the diseases for which they are to 
be, applied, and gives them names according to the first plant 
of every group, as eg., arkadigana from Arka. (Calotropis gigantea). 
This classification is crossed by another grouping (i. 39) accor¬ 
ding to the effect of the medicine as emetic, purgative, errhine 
or pacifying remedy. Car. i. 1-4 divides the remedies from 
similar points of view; particularly he mentions in i. 4 fifty 
groups of decoctions (kasdya) namely those which prolong life, 
make the body fat, make it thin, cause secretions, contract (the 
fractures), raise appetite, give strength, improve the complexion, 
cure hoarseness, stimulate the voice, remove oversaturation, 
hemorrhoids, skin-diseases, itch, maggots and poisoning, beget 
mother’s milk or pur.fy it, create or purify the sperm, are reme¬ 
dies for fattening, perspiring, vomiting and purgation, remedy 
for ordinary and for oily enemeta, errhine remedy, remedy for 
retching, thirst, hiccup, diarrhoea, for change of colour of the 
faeces, for increasing the urine and for changing its colour, 
remedy for cough, asthma, tumour, fever, fatigue, feeling of 
heat or cold, nettle-rash, arthritis, colic, bleeding, pain, 
unconsciousness, barrenness and decrepitness. Each of these 
50 groups covers 10 plants, so that 500 vegetable medicines are 
mentioned in them. The most exhaustive collections of medi¬ 
cines inclusive of the eatables and drinks with the exact inform¬ 
ation of their qualities and effects are contained in the medical 
glossaries. 

PROPERTIES OF MEDICINES 

A number of general qualities and effects are attributed to 
the medicines as well as to the articles along with their specific 
effects In individual diseases. The six kinds of rasa —taste, are 
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of special importance. They are ; sweet, sour, salt, pungent, 
bitter and astringent. 1. The sweet causes stickiness in the 
mouth, increases the phlegm, chyle, blood, flesh etc., appeases 
thirst and hunger, delights and pleases, and causes many 
ailments like cough, asthma, flatulence, maggots, goiter, eleph¬ 
antiasis etc. when taken excessively. 2. The sour causes sensi¬ 
tiveness of the teeth, salivation and appetite, helps digestion, is 
mostly agreeable, but causes pus formation in wounds and 
ulcers and on account of the heat-producing nature of sour 
substances causes burning in throat, chest and heart if used in 
excess. 3. The salt purifies and stimulates digestion, but causes 
itch, tumour and other ailments if taken in excess. 4. The 
pungent provokes appetite and digestion, lessens the corpulence 
but its excessive use leads to nervous pain in hands and feet 
etc. 5. The bitter acts favourably on appetite and digestion, 
but causes convulsions, headache and the like by excessive use. 
6. The astringent cures and purifies woulds, but causes 
convulsions, cramps and the like by excessive use. All import¬ 
ant medicines and articles of food are put by Su. i. 42 in one 
of these six groups. In medical glossaries also the taste of 
every stuff is given. 

When the stuffs come in contact with the digestion-fire in 
the stomach, they are changed by digestion (vipdka) whereby 
sweet and salt things became sweet, sour things become more 
sour, and pungent, bitter and astringent things become 
pungent (AS, i. 1 ; AHr., i. 9). Many controversies still exist 
on this subject; the taste may indeed generally be considered 
as a product of digestion (Su. i. 40). 

Every medicine further possesses its own power (virya) : 
hot or cold. This is the usual doctrine, yet Su. l.c. mentions a 
different theory according to which there are eight kinds of 
virya ; hot, cold, oily or softening, dry or desicative, clear or 
purifying, slippery, mild and pungent. 

All the stuffs have the properties (guna) of the elements of 
which they are composed. Thus the purgatives have promi- 

HS-24 
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nently the properties of earth and water; they are, therefore, 
heavy and move downwards (Su. i. 41). 

CURING METHODS 

The most important curing methods are collected together 
under the name pancakarman, namely vomiting (vamana), purga¬ 
tive (virecana), enemeta (basti), oily enemeta (sneha) and nasal 
therapy (nasya). The most usual vomiting remedy (vamana) 
is Madana (Randia durnstorum), a small sweet fruit like a small 
apple.1* As a support to the action of vomiting, the patient 
puts a castor-stalk in his throat, while an attendant holds him 
by his head and sides. The physician must examine the vomit. 
Emetic is indicated in phlegmatic diseases, poisoning, fever, 
consumption, diseases of female breast, diarrhoea, diabetes, 
flatulence, cholera, indigestion, dyspepsia, nausea, erysipelas, 
leprosy, asthma, cough, elephantiasis, heart-disease, excessive 
fatness, madness, epilepsy, rheumatism, ozena, swollen tonsils 
and other diseases. Among the virecana-s the foremost are 
trivxt (Ipomea Turpetum), the most popular remedy of this kind 
among the Hindus even to the present day, and eranda-taila 
among the oils.^® Purgative is prescribed in fever, poisoning, 
loss of appetite, hemorrhoids, swelling of the body and of the 
spleen, abscess, leprosy, fistula of the anus, female diseases, 
erysipelas, cholera, wind-dropsy, diabetes, strangury, wounds, 
burns, opthalmia, cataract or glaucoma, heat in the head and 
other parts of body, hemorrhage, jaundxe, colic and other 
diseases (Car., i. 15f.; Su., iv. 33f; AS. i. 27; AHr. i. 18; Vr. 
73f.). An enemeta is called basti, bastikarman. The enema-pot 
should be made of the bladder of cattle, buffalo, boar, goat or 
sheep or eventually of leather or of thin but closely woven cloth; 
the tube (netra) should be made of gold, silver, copper, iron, 
brass, ivory, horn, reed etc., ending to a point like cow’s tail, 
12 fingers long for a patient of 25 years and thick as a thumb 
at the beginning. Bastis are prescribed in fever, diarrhoea, glau- 

14. Dutt, Materia Medica, 177. 

15. l.c. 202, 23K 
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coma, cataract, headache, opthalmia, convulsions, hemiplegia, 
flatulence, calculi [sarkara), colic, swelling of testicles, constipa¬ 
tion, strangury, stone, dystocia and many other diseases. They 
make an impotent potent, a thin man fat, a fat man thin, 
remove wrinkles and grey hair. Distinction is made between a 
cleaning enemeta (niruha, nairuhika) and oily enemeta (snaihika, 
anuvdsana). Oily enemeta should be resorted to when the 
'passages in the body are purified by niruha. The recipes for 
enemeta are of many kinds. Accidents (vydpad) in enemeta 
appear to have frequently occurred, since Susruta counts 76 of 
them. In the first place he mentions wounds and pains in the 
anus. Injections in the urinary passages, also in vagina in the 
case of women, are called uttarabasti (Car., viii. 10-12, Su., 
iv. 35-38; AS. i. 28; 5.4-6; AHr., i. 19, 5.4.f.; Vr., 15f,). Snuffs 
or nasal remedies (nasya) are then mentioned, whereby a 
medicine or an oil mixed with medicine is put into the nose 
(nasika, Su., iv. 40). Like enemeta, the Nasyas are divided into 
two classes, namely the purifying, purging the head (Hrovirecana) 
and oily or strength giving (snehana, bfmhana). Further the 
dropping of pungent juice is called avaplda, the introduction of 
powder in the nostrils through a reed is called pradhamana, the 
pulling up of oils in the nose by drops without swallowing them 
down is called pralimar.sa. The nose remedies are suited parti¬ 
cularly for diseases of head and throat (Su., iv. 40; AS, i. 29; 
AHr., i. 20; Vr., 78). 

In the application of paheakarman, sneha and sveda precede 
and they play a great role. Among the animal fats, ghee is the 
best and among vegetable fats, sesame oil is the best. One can 
eat the fat or oil either unmixed or with various additions like 
salt, flesh-broth, flesh, milk, whey, pap and others, or turn 
them into embrocations, plasters, enemeta, eye-ointments, spray¬ 
ing in the nose and ears and the like. In internal use, the full 
dose (uttamd matrd) is to be taken by strong patients with good 
digestion and in swelling of the body, serpent-bite, erysipelas, 
madness, strangury, constipation; the medium dose in tumour, 
small blister, itch, leprosy and other skin-diseases, and by those 
who eat moderately and who are not very strong and 
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are not constipated; small dose is to be taken by the aged 
or the children or by persons who are infirm or who have 
already taken a purgative or have weak digestion or are 
suffering for a long time from fever, diarrhoea or cough. 
Car., i. 14 distinguishes 13 kinds of sveda: 1. sankarasveda, fomen¬ 
ting with objects like cowdung, sand etc. made hot in cloth and 
placing them on the suffering part of the body. 2. prastarasveda, 
sweating by a bed of straw on which the objects are put loosely 
in a cloth. 3. nddisveda, the steam-bath through a reed, one end 
of which is applied to the body while the other sticks to the 
boiling pot. A. pariseka, bathing with warmed medicinal stuffs. 

5. avagaha, bath in a cask with warm water and medicines. 

6. jentakasveda, sweating in a sweating room which is made hot 
through an oven with many holes. 7. a’smaghanasveda, sweating 
by lying on a hot stone. 8. karsusveda, filling a ditch beneath the 
bed of the patient with fire. 9. kutlsveda, sweating by lying on a 
bed in a compact hut. 10. bhusveda, lying on level ground, in 
other respects like 7. 11. kumbhisveda, burying a pot filled with 
medicines below the bed of the patient and adding heated iron 
balls or pieces of stone. 12 kupasveda, filling a wide ditch with 
dung which is kindled and on which the bed of the patient is 
placed when there is no smoke. 13. holakasveda, the bed is placed 
on a heap of burnt dung. 

Sveda is prescribed for rheum, cough, hiccup, asthma, pain 
in ears, throat and head, hoarseness, pain in the neck, apoplexy, 
constipation, urinary troubles and many other diseases (Car., 
i.l3f; Su, iv. 3If; AS, i. 25f; AHr., i. 16f; Vr., 71f) 

By dhuma or dhumapana, fumigations in the nose or mouth are 
to be understood. According to Caraka the medicines to be 
used are powdered and kneaded into a ball which is fixed to 
the end of a reed-staik. When the ball is dry, the stalk is pulled 
out, the tube thus formed is put in a pipe of metal, wood or 
ivory; it is then kindled and the other end of the reed is put 
into the nose or mouth. According to Susruta, there are five 
kinds of dhuma. AHr. prescribes dhuma for headache and 
throatache and such other diseases; according to Car., Su., AS. 
it is prescribed also for sleeping sickness, exhaustion, green 
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sickness, poisoning, bleeding, mania, etc. (Car., i.5.24f.; Su., 
iv.40: AS. i.30; AHr.„ i.21; Vr., 77). Local application of smoke 
through pipe in ulcers, skin diseases etc. is called dhupana. 

Flu’ds for kavalagrdha and gandusadhdrana (mouth-rinsing and 
gurgling) are prescribed particularly for the diseases of mouth 
and teeth. The fluid is to be retained in the mouth until tears 
come out of the eyes and drops begin to fall down from the 
nose; then a new portion of the fluid is to be taken (Su., iv.40; 
AS, i.31; AHr., i.22; Vr., 78). 

For the ailments of the eye, instilling of drops (d'scyotana) is 
prescribed in the first place, since it removes redness, lachryma- 
tion, pain, pus-formation and other affections of the eye. The 
eye-ointment (anjana), particularly made of Antimonium, is 
frequently spoken of; which is put into the eye with a probe 
(saldkd) (AS, i. 32; AHr., i. 23). Face-applications are called 
mukkapralepa, application is pralepa in general, softening poultice 
is called pradeha, suppository is called varti, phalavarti, ointment 
is lepa, abhyanga, anulepanaP^ Elixirs (rasdyana) form an impor¬ 
tant class of medicines to be taken internally. They are consi¬ 
dered as the seventh subject of medicine; and it is said in many 
recipes that one could obtain a hundred years’ life by their use. 

FORM AND QUANTITY OF MEDICINE 

We can get an idea of the mixtures used by Indian physi¬ 
cians about 1600 years ago through the recipes that are prescri¬ 
bed in the Bower MS. Most of these consist of a considerable 
number of various ingredients and are adorned with sonorous 
titles like ‘Citron pills of Dioskuroi’ (asvimmdtulimgagutikd), the 
ambrosia of ghee (amrtaprdsam ndma gkrtam), ghee containing 
ten medicines (dasdhgam ndma ghrtam), an oil for removing wrin¬ 
kles and grey hair (vali palitandsanam tailam) and the like. Many 
of these names as well as the recipes themselves are repeated in 
later medical literature. 

In the preparation of medicines too, only a little change has 

16. cf. l.c. I7ff. 

17. cf. Diitt, Mat. Med., 9. 16. 
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occurred in course of centuries. Mention may be made here of 
some chief forms^’ al! of which are found in the Bower MS: 
Ghria, medicinal stuffs are cooked with an addition of water, 
milk and the like; mostly for internal u.se. Taila, similar decoc¬ 
tions in oil; mostly for internal application. Kasdya, kvdlha, 
decoction, particularly of 4 to 16 parts of water with one part 
of medicine; the mixture is boiled until one fourth remains. 
Vatikd, gutika, pills and balls. Modaka, sweet uncooked pills, 
Putapaka, roasted vegetable medicines. The stuffs are turned 
into a ball which is enveloped in leaves, strung together and is 
covered with a layer of mud, whereupon the whole is roasted, 
then the shell is broken and the roasted medicine is given either 
as pill or powder, or its extract as juice with honey. Curria, 
powder, is pounded in a mortar and is strained through a piece 
of cloth. Kalka, paste of a plant bruised on a stone. Svarasa, 
natural juice which is produced in a mortar by pounding fresh 
plants. Leka, lehya, avaleliya, licking substance consisting of thick 
extracts from plants with addition of sugar. Tavdgu, meal-sauce 
with an addition of medicinal stuff, Ariffa, asava, a fermented 
drink of honey, syrup and water with various medicinal stuffs. 
A variety of this is curnarisia, which is mixed with a powder. 
Kdnjika, fermented rice-gruel. Karijikaguda, kdnjikalavana, mix¬ 
tures with syrup and salt respectively. As for the doses in which 
particular medicines arc mixed and the mixtures are adminis¬ 
tered, much has been borrowed by the medical works from the 
recipes of the Bower MS. The apothecary weights correspond 
in general with those mentioned in .Smrtis. The most impor¬ 
tant small we’ght is gunja —the seed corn of Ahrus precatorius, 
corresponding the modern ratti of the apothecaries and jewellers. 
However, there are wide local differences^* regard ng parti¬ 
culars. Children are to be given smaller doses. 

MERCURY AND OPIUM 

In order to go into the details of the application and history 

i8. Bower MS, pp. 13, 78, notes; Colebrooke, Essays 2, ,52Bfr: B-uhler^ re¬ 
marks on Manu, 8.134; Dutt, l.c.7-9.151; Sachau, AlberunVs India, i.l62f. 
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of particular medical substances, a history of Indian botany, 
minero'ogy, pharmacy and chemistry is required to be written, 
for which there is want of space here. Reference may be made 
to the rich material in Watt’s Economic Products of India, 
Hoernle’s Bower MS, Garbe’s Indische Mineralien and other 
works. In general, the use of minerals as medicines appears to 
have increased continually. The mercury (parada) particularly 
attained the fame of a universal remedv which was used exter¬ 
nally, especially for syphilis in later period, as well as internally. 
As entire class of literature was created on rasa in which other 
metals and minerals such as .sulphur, gold etc. are also dealt 
with. Mercury is therefore, called rasendra, rasardja, rasandtha, 
the king of metals. In Rdjanighantu 33 different names are given 
to it.i® Among the ascetics also the use of a mercury-prepara¬ 
tion (rasapdna) for prolonging life was common, and even the 
philosophy daveloped (in 14th century A.D, at the latest) a 
mercury system (rasesvaradarsana) Mercury does not occur 
in the Bower MS; in Su., AS, AHr., it is mentioned as Rasendra, 
Parada only in a few places. Whether Caraka knew it, is doubt¬ 
ful.At any rate the purification (sodhana) by heating and the 
consequent immersion in certain fluids and the ‘killing’ (mdraria) 
i.e. the calcination or powdering of mercury and other metallic 
processes which make it fit for pharmaceutical application, are 
not mentioned in these old works. 

Watt^^ leaves the question open whether the Indians knew 
the medicinal effects of mercury before or after the Arabs. 
Since, however, the calcination of mercury is traced oidy to 
Mahommedan epoch, it may be believed that it originated from 
the Arabic alchemy in which mercury plays such a great role. 
The Indian physicians also received from the Arabins the 
opium which began to be cultivated in India since the 16th 
century A.D, and was formerly being imported from Arabia. 
The designation of opium as ahiphena ‘Serpent-foam’ is evi- 

19. Garbc. Die indische Aiineralien, 60. 

20. Cowell and Gough, Sarvadarsanasar^graha, 137-44. 

21. cf. ZDMG, 54, 263. Dutt. Maiena Medica, XU, 22ff. 

22. Economic Products of India, 5, 234. 23. l.c. 6, 24. 
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dently only a popular etymological transformation of the old 
aphena, afim, afin, afuka', and these expressions go back to one of 
the Arabic transformations (usually afyun) of the Greek omov 
and they come only in later works like Madanavinoda, Rdjani- 
gkantu, Sarngadhara, Rasendrasdrasangraha and Yogaratndkara, while 
Caraka, Susruta, AS, AHr. do not know them. A con.stipating 
and narcotic effect (grdhin, mohakrt) is attributed to it, where¬ 
fore it is particularly prescribed for diarrhoea^* (Atisdra, 
Graham). 

SURGICAL OPERATIONS 

The major suTgevy(salya) deals with the extraction of foreign 
matters from the body the blunt and sharp instruments, cauter¬ 
ies and brandings and Vrana (wounds in the widest sense). The 
surgery of the eye, ear, nose and throat (sdldkya) covers all 
ailments of the head, and especially deals with eye-diseases. 
Each of these two sciences forms one of the eight subjects of 
medicine (Ayurveda) and Susruta places it at the head of the 
.same. He particularly points out the special importance of 
Salya (Su., i. 1. 3ff.). The more important operations like 
laparatomy, stone, cataract etc. should be described separately. 
Here, therefore, only certain general observations may be 
made. 

The surgical operations are divided into eight parts : 
excision, incision, scarification, puncturing, probing, extraction, 
drainage and suturing. The surgeon must, therefore, keep 
ready the followihg : blunt and sharp instruments, cauteries 
and fire, probes (saldkd), a horn (for cupping), leech, a hollow 
calabash, probe for cauterization, cotton, cloth, thread, leaves, 
bandage, honey, ghee, fat, milk, oil, refreshing substances, 
boiled medicines, ointments, paste, fan, cold and hot water 
and pans. Sympathetic and strong assistants should also stand 
by his side. The operation should take place on a lucky 
constellation, accompanied by a religious ceremony and follow- 

24. cf. Dutt. Mat. Med., Illff. 
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ed by a lengthy prayer by the surgeon. The patient who should 
have taken only a little food before the operation, is seated in 
front of the surgeon and is fast bound. In ulcers or wounds 
the instrument should be introduced with the precaution of 
avoiding dangerous places (marman), viens, bones and the like, 
until the pus is visible, and then should be quickly withdrawn. 
If necessary, counter-incision should be taken. The cut may be 
oblique, round or hemispherical according to the part of the 
body. The patient should not eat anything before the operation 
of dystocy, ascitis, hemorrhoids, fistula of the anus and mouth- 
diseases. After the operation the surgeon should refresh him 
with cold water, should drain out the wound with fingers on 
all sides, compress it, wash it out with medicines, cleanse it 
with cloth, should thereupon spread a layer of thick paste of 
sesame mixed with honey and butter, besmeared and soaked 
with medicines, upon which again another layer of paste 
comes, on it a compress, whereupon the whole should be tied 
fast with a piece of cloth. Fumigations and incantations then 
follow. After three days the bandage should be renewed. 
The healing process should not be precipitated so long as the 
pus is present. The patient must keep diet (Su., i.5). Accor¬ 
ding to AS,i.38; AHr.,i.29 the patient should be given to 
eat what he wishes and wine to drink before the operation, so 
that he may not faint and may not feel the knife. 

Of the eight above-mentioned operations, the excision is 
prescribed in fistula of the anus, unripe growths caused by 
Kapha, dark moles, edges of the wounds, tumours, hemorrhoids 
and similar growths (carmaklla), foreign matters in the bones 
or in flesh, hairy moles, fleshy growths (in the palate), swollen 
tonsils, rotten ulcers on the penis (sataponaka), a red tumour on 
the palate (adhrusa), abscesses on penis, flesh-tumour (in vagi¬ 
na ?), tumour on wisdom-tooth. Incisions are suited to deep 
going abscesses, growths; erysipelas, swelling of testicles, abscess 
on testicles or axillary cavity, carbuncles created by diabetes, 
tumour(jo/)Aaj,diseases of the mammary glands, pustule on penis, 
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cysts on eyelids, ulcers on the foot, fistula, throat-inflammation 
(vrnda and ekavrnda), the ulcer of the penis (pusparikd and alajl), 
most of the ‘minor diseases’, tumours (pupputa) on palate and 
teeth, abscess on the tonsils, hard tumour in the throat and 
septic tumour or tumour originated from fat. The bladder is, 
on the contrary, to be opened only in stone. The four curable 
kinds of Robin! (throat inflammation), leucoderma (kilasa), a 
tumour on gums originated from fat, growths, abscesses, tumours 
on tongue, hemorrhoids, circular spots, growth of flesh and 
increase of flesh should be curetted. The different veins, 
hydrocele and dropsy are to be punctured and tapped. Fistula, 
wounds containing foreign matter and irregular wounds should 
be probed. The three kinds of sand, or gravel, tartar on the 
teeth, stone, foreign matter, dead foetus and the faeces accumu¬ 
lated in the anus should be extracted. Abscesses with the 
exception of the most difficult form, lepary skin-diseases (maka- 
kustha), local swellings, abscesses on ear-lap, elephantiasis, 
blood-poisoning, tumours, erysipelas, teeth-tumours and many 
other swellings and skin pustules should be drained. Tumours 
originated from fat should be sutured after they are cut and 
cleansed, so also wounds and Injuries on movable joints. The 
threads for suturing should consist of flax or hemp and other 
vegetable fibres or of sinew or hair of the tail of beasts. The 
needle should be 2 to 3 fingers long according to the part of 
body, and straight, round or three-edged or curved. The parts 
sutured together should be covered with cotton or linen; curing 
powder should be cast upon them and then they should be 
bandaged (Su. i. 25). 

There are 14 bandages in Susruta. According to AS, AHr. 
there are 15 kinds of bandages named after their form. Osi 
the buttocks (bandha), axillary cavity, sides, upper part of thigh 
and on the head a tight bandage should be tied; on the arms 
and legs, face, ears, neck, penis, scrotum, back, sides, belly and 
the breast a medium tight bandage should be tied, on the eyes 
and on joints a loose bandage should be tied. Bandages should 
not be used in the case of lepary skin-diseases, wounds caused 
by burning, diabetic-carbuncles, wounds caused by cauteriza- 
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tion or by poison and similar cases (AS, i. 38; AHr. i. 29, cf. 
Su., i. 18). 

SURGICAL INSTRUMENTS 

Descriptions of surgical instruments really agreeing in essen¬ 
tials are made only in Su. (i. 7f.), AS (i. 34), AHr. (i. 25f.).^“ 
Of the two kinds of instruments, namely the blunt (janlra) and 
the sharp ones (sastra), the former are divided into six kinds 
with 101 instruments in all. According to Su., the hand is the 
most important of aWyanlra-s, for without it no operation can 
be made.The main function of the yantra is extraction of 
foreign matter (salya) from the body, yet AS and AHr. assert 
that yantras also serve to protect healthy limbs in difficult 
operations with knife, fire cauteries, e.g. in diseases like hemorr¬ 
hoids and fistula; they also assert that Basti, cupping horns, 
hollow calabash and other implements should be counted as 
yantras. 1. Svastika-yantra ‘cross-shaped instrument’ (pair of 
tongs) should, as a rule, be made of iron, 18 fingers long, the 
ends of the heads like beasts of prey and birds of prey, the arms 
of the pair held together by a pin the head of which is as big as 
a lentil and therefore bent where it is to be held. According 
to Susruta there are 24 Svastika-yantras, 9 appearing at the end 
like the heads of lion, tiger, wolf and other beasts of prey and 

15 appearing like the heads of crow, heron, vulture, falcon and 
other birds of prey. AS and AHr. give no definite number. 
They serve to extract foreign matters from the bones, and really 
the 9 yantras bearing the heads of beasts of prey extract such 
foreign matters as are prominent and are easily seizeable. The 
best pair of tongs applicable to all parts is that of heron’s head. 
2. Samdamsa (pair of tongs) of two kinds, with or without arms, 

16 hngers long, to extract Salya from the skin, flesh, veins or 

25. Illustrations on the basis of Susruta’s descriptions are found in Wise, 
Commentary, p. 168, in the Su-editions of Abinash Chunder Kabiratna 
and Jib. Vidya. (3rd edn), in Sir Bhagavat S'mhyte'!, History of Ary an 
medical science, p. 182 etc. 

26. cf. P.Jivanram Vaidya, Forceps used by the AncieMs of /n(Iia(Borabay,1892). 
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sinews. AS, AFIr. mention two more Santdamsas: (i) a smaller 
kind, 6 fingers long, to extract hair in the nose or on the eyelids, 
irregular flesh on the wounds and the like and (ii) mucundl pro¬ 
vided with a ring on the grip which serves to extract remnants 
of cut-off Pterygium or to remove irregular flesh in deep absces¬ 
ses. 3. Tala, spoon, 12 fingers long, resembling the mouth of 
a big fish. These are two kinds: a single spoon and a double 
spoon. They serve to extract foreign matter from the ears, nose 
as fistula. 4. Nddiyantra ‘Reeds’, 20 kinds, with an aperture on 
one end or on both the ends, of different length and strength, 
according to the organ in which it is inserted, serving to extract 
foreign matters from the canals [e.g. from the ear), for diagnosis 
(e g. oi diseases of throat), for sucking («.^. poison), for the 
facilitation of operations {e.g. for washing out wounds) or for 
introducing medicinal stuffs. These reeds are applied in fistula 
of the anus, hemorrhoids, tumour, ulcer, enemeta, injection in 
the urinary passage, hydrocele, dropsy, inhalation, stricture of 
the urinary passage and the amis, The calabashes and horns 
for cupping also belong to this. AS and AHr. describe some of 
these Nadiyantras in detail, thus a 10 fingers long and 5 fingers 
broad reed for the examination of a salya stuck to the throat, a 
short but thick reed for examining, cauterizing and operating 
in the case of piles, a 16 fingers long reed for the examination 
of female genitals etc. 5. Saldkayantra ‘instruments of the kind 
of awP are 28 in number. Out of these, seven have earthworrn- 
like points for probing, two have ends like an arrowshaft for 
shaking, two have ends like a serpent-hood for pushing, two 
have hooklike points for extracting, two have a little bent ends, 
of the form of a half lentil for extracting salya from external 
organs, six have turban-like points surrounded with cotton for 
wiping off (pus, blood, cauteries etc.), three have spoon-like 
points for introducing cauterizing material, three have heads 
like Jambu fruit for cauteties and brandings, one with a point 
like a half fruit-kerne! for extracting or branding a tumour in 
the nose. There are thy ee more Saiakayantras for branding and 
one for introducing eye-ointment and for cleansing the urinary 
canal. AS and AHr. mention a foetus-hook garbltasaiiku, for 
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extracting a dead foetus, a hooklike instrument like serpent’s 
hood for extracting stone in the bladder, an instrument with a 
point like an arrowshaft for extracting bad teeth, an earspoon 
etc. and six other instruments. The 25 (anuyantras) ‘secondary 
vantras,’ i.e. helping implements are a magnet (for extracting 
foreign matter), a horse-bridle ring, branch of a tree (for similar 
purpose), thread, cloth-pieces and bandage, a hammer (for 
* loosening foreign matter), cautery, fire and medicines, the hand 
and foot-palms, tongue, teeth, nails and the mouth, time, 
digestion, cheering and the like. 

The knives or sharp instruments (sastra) which an expert 
smith should prepare from iron are divided, according to Sus- 
ruta, into 20 kinds: 1. mandalagra, with rounded point, accor¬ 
ding to Dallana either round or formed like a razor, 6 fingers 
long and, according to Susruta, applicable for scarification and 
excision in diseases of eyelids. 2. karapaitra, saw, according to 
AS, AHr., 10 fingers long and 2 fingers broad, finely teethed, 
serving to cut the bone. According to Susruta, 1 and 2 serve 
for excision and scarification. 3. v^ddhipattra, sharp or blunt, 
according as it is used for a superficial or deep tumour, serving 
for deep or superficial excision (AS, AHr.). 4. nakhasastra, with 
straight or crooked blade for extracting thorns and other small 
foreign matters and for cutting or cleaving the nails (AS, AHr.) 
5. mudrika, ring, a small knife for operation of the throat (AS, 
AHr.). 6. utpalapattra, resembling a blooming leaf of blue lotus. 
7. ardhadhdra, one-edged or adhyardhadhdra, one and half-edged 
(AS, AHr.). According to AS, AHr., 6th has a long and 7th 
has a short point; according to Susruta, 3-7 serv'e for deep and 
superficial excisions. 8. suci, needle, for sewing, of 3 kinds, 
according as it is used for fleshy parts, for bones, joints and the 
like or for the dangerous places in intestines or anus (AS, AHr.) 
9. kuiapattra, bearing the from of a Kusa-blade, according to 
AS, AHr., two hands long. 10. athniikha, ‘Atl-beak’ i.e. formed 
like the beak of Tu.rdus ginginianus, also two hands long (AS). 
11. sardnmukha ‘Heron-beak’ according to Dallana, kind of 
scissors, according to AHr., a trocar. 12. antarmukha, ‘with point 
in the middle,’ according to AS, AHr., sickle-shaped, 1-5 fingers 
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long, according to Susruta (Hoernle) a pair of crooked scissors 
with straight part in the middle. 13. trikurcaka, trocar. 8-13 
serve, according to Suh'uta, for cleansing abscesses. 14. kuthdrikd, 
an axe with a half finger broad blade of the from of a cow- teeth. 
15. vrihirmkha, ‘rice-corn-headed/ the blade 1'5 hands long, a 
pointed instrument for tapping fluid in dropsy, abscess and the 
like and for bleeding purposes (AS, AHr.). 16. drd, awl, four- 
cornered but furnished with a round point serving for boring 
through the ear-lap and for the examination of tumour (AS, 
AHr.). 17. vetasapattra, i.e. cane-formed, edged and serving for 
boring through or puncturing (vyadhana), which, according to 
Susruta, is the purpose of 14-17 in general, 18. badisa, ‘Fish¬ 
hook,’ with crooked point, for catching swollen tonsils, ptery¬ 
gium and the like (AS, AHr.). 19. dantasanku [dantalekhana) 
tooth-picker, four-angled, serves for removing tartar. 20. esanl, 
‘probe’ of two kinds, viz. with earthworm- like point for probing 
of wounds or needle-like and furnished with a caustic thread for 
tearing fistula. In AS, AHr., there are 26 saslras among which, 
besides the above, there are a pair of scissors (karlari) for cutting 
sinews, thread, hair and the like, an edged instrument (saldkd) 
of copper with a point like a grain of corn to prick the cataract, 
a reed-stick (khaja) with 8 points for effecting bleeding of the 
nose etc. According to Susruta most of the iastras are 6 fingers 
long. The edges should be so sharp that one could cut the hair 
on body. The vicarious instruments (anusastraj are leech, 
cautery and fire, glass, rock-crystal, ruby, adular, cutting bark, 
hair, finger or fresh shoots for probing, the nail for extracting 
or cutting, and the like. 

C.AUTERISATION AND BRANDING 

The cauteries (ksdra) are the best and most important of all 
saslras and anusastras, because they are applicable in bad 
wounds or ulcers which cannot be treated by instruments; they 
provide for a substitute for the operations of deep and super¬ 
ficial cuts, intersections and scarification etc., cause branding, 
loosen, cleanse, appease the blood and cause cure, remove the 
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derangement of tridosas, are advantageous particularly in 
excessive fatness, poisoning, haemorrhoids, skin-disese, bleeding 
and other diseases, and also can be taken internally.External 
application is advised in skin-diseases of all kinds .haemorrhoids, 
fistula of the anus and other fistula, abscesses, mouth-diseases, 
throat-inflammation etc.; internally they are used in poisons of 
lingering effect, swelling of the body, derangement of digestion; 
'"loss of appetite, calculli, internal abscesses etc. Ksara is unsuit¬ 
able in fever, diarrhoea, heart-disease, head-disease, eye-inflam¬ 
mation, pregnancy or menstruation, faint-heartedness, infirmity, 
childhood, old age etc. It mostly consists of potash. Wood, 
leaves, roots and fruit of certain trees are burnt, the ash is 
collected and comparatively larger quantity (according to 
Susruta, 6 times) of water and urine of a cow or other animal 
is added, the whole is sieved two times through a piece of cloth 
and is boiled for a long time in a big pan while it is stirred with 
a spoon. When the fluid becomes clear, red, sharp and phleg¬ 
matic, it is sieved through a big piece of cloth and is boiled 
once more along with an addition of boiled lime-stone and so 
forth. The application of cautery to the skin takes place with 
a probe (saldkd) around which cotton or piece of cloth (AS) is 
wrapped, while an assistant holds the patient fast. The skin is 
first to be rubbed and scarified. The cauterizing material 
should then be allowed to remain on the skin only so long as 
100 words or syllables are uttered. The remedy should be 
considered as having had its effect if the skin has turned black. 
Sour substances with honey and ghee should then be applied 
on the place and other ointments should be used for expedi¬ 
ting cure (Su., i, 11; AS, i 39; AHr., i. 30) 

Branding (agni, agriikarman) is still more efficacious than the 
cauteries in so far as it cures diseases which are not curable by 
medicines, instruments and cautery, and the diseases cured 
thereby do not recur. It is particularly prescribed in tumours, 
fistula, swelling of testicles, elephantiasis, swollen glands, deco- 
lourlzation of skin, bad wounds or ulcers, opthalmia, headache, 

27. Even at present abscesses are rather treated with cauteries than opened 
with lancet. See Dutt, Mat. Med., 21. 
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haemorrhoids and other diseases. Branding can be effected 
not only with red-hot iron of various forms (salakd, suci, jdmba- 
vaustha), Irut also with fluids like honey, syrup, oil or wax 
brought to boiling point with hot cowdung and other hot 
objects. The physician should brand the patient until the 
required effect consisting of bustling noise, bad smell and shri¬ 
velling up of the skin is attained. Honey and ghee and other 
ointments and plasters should afterwards be applied (Su., i. 12; 
AS, i. 40; AHr,, i. 30). 


BLOOD-LETTING 

The mildest way of extracting blood (sonitavasecana, ionifa- 
moksana) is the application of leeches (jalaukas). They are, 
therefore, particularly suited to the princes, rich people, chil¬ 
dren, old men, infirm, nervous and delicate persons and women. 
One should avoid the poisonous species the bite of which causes 
tumour, strong itch, fever, delirium and other bad symptoms, 
and should use only the 6 non-poisonous species. The leeches 
should be kept in a big new pot full of mud and water from a 
pond, and fresh water and food should be given to them every 
three days and the pot shovild also be changed often. The skin- 
portion concerned should be rubbed dry with a powder of earth 
and dry cowdung and then leeches should be applied, after the 
body is smeared with mustard poultice (in order to irritate it) 
and is placed in water. If it does not bite, a drop of milk or 
blood should be put on the place or a small cut should be 
made. If the leech does not set itself free due to greediness, 
honey or powdered salt should be applied to its mouth. In 
Older to make the leech fit for further use, it should be made to 
throw out the sucked blood. If the blood of the patient has 
still not become purified, the bitten places should be made to 
bleed by rubbing with honey and syrup. When (sufficient) 
blood has flowed out, the wound should be washed with cold 
water and should be covered with greased cotton. Astringent, 
sweet and cold pulp-poultices should than be applied. If the 
bad blood is removed, the tumour becomes soft, there is no 
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burning, and redness and pain vanish (Su., i. 13;AS, i. 35; 
AHr. i. 26). 

Cupping of blood is similarly a mild form of treatment. A 
cow-horn is used for this purpose, at the pointed end of which 
a small piece of cloth is bound; or a hollow calabash is used in 
which a burning wick is placed. First of all, the skin is cut 
in many places (pracchana), then the broad end of the horn is 
placed on it and the pointed end of the horn is sucked in order 
to rarefy the air, and then it is covered with cloth. In the case 
of calabash, the rarefying of air takes place before applying 
the burning wick (Su., i. 13; AHr., l.c.). Mention is also made 
of mere scarification (lekhana, pracchana) without the use of 
sucking instrument, with regard to the diseases to be cured 
thereby. 

Both the scarification and blood-letting (Hravyadha) are 
effected with sharp instruments and are, therefore, more severe 
forms of blood-letting. Bad blood causes abscess, swelling of 
the spleen, fever, diseases of mouth, eye and head and many 
other diseases; therefore, one should open the veins for letting 
out the superfluous blood. Blood-letting is unsuitable for 
those who have undergone one of the five curing remedies or 
have taken oily substance, have no bad blood, are below 16 
years or above 70 years, women who are carrying or are lying 
in and also for people suffering from asthma and cough, 
diarrhoea, vomiting, anaemia, oedema all over the body, 
apoplexy, hemiplegia etc. The lancets, kuthdrikd and vrlhimu- 
kha are mentioned as the instruments used in blood-letting. 
Before the operation the patient should be anointed, sauce of 
meat of wild animals and rice should be given to him to eat 
and he should be asked to get seated in a soft seat. A servant 
should put a piece of cloth around his neck from the back side 
and hold him fast with it, without causing choking. It depends 
on the place of the ailment as to which veins the surgeon has 
to open. Thus in the case of ailment of head and eye, veins 
on the forehead or on the nose and on external eye-angle, in 

HS-26 
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ear-diseases the veins on the ear, in nasal diseases a vein on 
the point of the nose, in madness a vein in the chest, on exter¬ 
nal eye-angle and on the forehead, in deep-seated abscesses 
those in the sides and between the armpit and nipple should be 
opened. The lancet is to be inserted quickly, neither too deep 
nor too superficial, in the middle of the vein without striking a 
dangerous place (marman). If the blood does not flow in 
required quantity, the wound-place should be rubbed with a 
paste of lamp-black, salt and oil mixed with powdered tagara 
(tabernaemontana coronaria) whereupon the blood flows properly. 
When it has flowed enough, the place should be moistened 
with lukewarm oil and salt. If the patient faints, he should 
be brought to senses by cold water and fanning, and the 
blood-letting should be continued further; in the case of 
repeated faints it should be resumed one or two days later. 
The maximum of tapping blood amounts to 1 prastha (=16 pala 
or handfuls). After the operation an oily cloth should be laid 
on the place and tied (AS, AHr.). According to Susruta, cold 
should first be applied for blood-stopping, whereby the blood 
becomes thick and then astringent decoction or ash should be 
applied for drying the wound, and in worst cases hot iron 
should be used. Besides, he mentions various powders for 
rubbing in the case of excessive blood-flow (Su., i. 14; iii. 8; 
AS, i. 36; AHr., i. 27). 

DIET 

In the Bower MS. i. 51 the principle is laid down that the 
sensible physician should first of all take into consideration the 
regulation of digestion always and in all diseases and then turn 
to the curing of the disease. According to Gar., i. 25.31 proper 
nourishment is the only way to make the patient strong; injuri¬ 
ous food is the cause of ailment. Therefore, nourishing 
methods and substances serving that purpose (brrnhana, tarparia), 
as well as the fasting methods and the remedies for becoming 
thin (langhana, apatarpana), play an important role. But actually 
all kinds of food, solid or liquid, are enumerated in groups with 
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information of their medicinal properties and effects, their taste 
and natural temperature (warm or cold). Eating flesh is not 
principally forbidden as in religious literature, but in conformity 
with the viewpoint of Smrtis and Asoka’s inscriptions only the 
use of deer and of the sauce of deer (jdngalarasa) is recommen¬ 
ded. Of the birds, those of the viskira kind (scrapers), viz. 
qualis, francoline, sparrows, peacocks, wild hens, partridges 
and the like should be eaten; of fishes, the rohita (Cyprinus 
Rohita). The flesh of the animals of marshy place (anupa), 
chiefly of buffalo, is also frequently recommended. On the 
contrary, one should not eat the flesh of pigs, cattle, most of the 
fishes, at least not regularly (na sllayet, Car., i.5.8). The medical 
works also do not take a declining view of the use of spirituous 
drinks (madya) which appears in the Smrtis as a sin punishable 
by death, and warn only against over-dose or excess. Accord¬ 
ing to Susruta, all madya-s are sour in taste, excite appetite and 
digestion, increase pitta and lessen kapha and vata, purge and 
purify the bladder, give an exhilerating effect etc. Fermented 
drinks from grapes, date, syrup, rice, barley and other plant- 
stuffis are distinguished and particular effects are attributed to 
each of them. Liquors are counted among medicinal stuffs 
and narcotic in operations. The most important articles of 
food are the various corns, particularly rice, of which a great 
many varieties are mentioned. The most important are the 
winter-rice (sail), particularly the red rice (raktasali) to which 
is attributed an effect of curing the disease, the ‘60 days rice’ 
(sdstika) which becomes ripe in summer in low contries and 
vrihi, the rice of rainy season. Besides the rice, barley, wheat, 
beans, peas, lentils, millet and other corns are mentioned. 
Susruta denotes the smaller variety as inferior corn (kudhdnya). 
Further groups (varga) are formed by fruit, vegetables, turnip- 
rooted fruit, herbs (ginger, garlic which is already celebrated in 
the Bower MS. etc.), salt, prepared food (rice-sauce, cooked rice, 
roasted rice, slime, cake, sour food etc.), liquids like water, 
milk, oil, molasses, buttermilk, ghee, honey, urine (in medicine) 
the above-mentioned liquor etc. The best water is rainwater 
which should be collected in autumn and should be used 
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throughout the year. On the other hand, unhealthy water is 
that which is infected by leaves or mud, has bad smell or bad 
taste. The sugarcane is also eaten raw, but especially medical 
effects are attributed to its pressed juice, boiled or unboiled, 
to the syrup and the sugar. Of the oils, sesame oil is especially 
much used as an article of food as well as a medicine (external 
and internal). Also discussed in some length are salt, milk and 
urine. Drink after repast (amipdna) is also sufficiently discussed. 
Thus according to Caraka, milk as anupana works like ambro¬ 
sia in exhaustion by fasting, walking, speaking etc. Thin people 
should take liquor after meal to become fat and fat people should 
take honey and water to become thin. Then are enumerated 
viruddha foods and drinks, i.e. those not suited to one-another 
and therefore causing unfavourable effect if combined, e.g. 
fish with milk. As usual food Car., i.5.9 recommends rice 
(sdsfika and sail), mudga (phaseolus mungo), rocksalt, myrobalans, 
barley, rainwater, butter, venison and honey (Car., i.27; Su., 
i.20; i.45f.; AS, i.6f.; i.9f.; AHr., i.5f.; Bhav, i.l.227ff; Rajani). 
The quantity of food should be adjusted according to the 
digestive capacity (Car., i.5 etc.). There are only two daily 
meals; in the morning and in the evening. 

HYGIENIC DIRECTIONS 

The day-to-day duties (dinacarya) are both a matter of reli¬ 
gion as well as of medicine. The statements in the medical 
works, therefore, often agree^® literally with the statements in 
the Smrtis and Grhya sutras. Getting up before sunrise, the 
first duty consists of answering nature’s call, at which the head 
is covered. The cleansing is done with water and earth. Then 
follows the cleansing of teeth with fresh tooth-stick which should 
be taken from a certain tree possessing astringent, sharp or bitter 
taste. Precaution must be taken not to hurt the gums. Accor¬ 
ding to Caraka, the teeth should be brushed two times a dav. 
The tongue should then likewise be scraped with a tongue- 

28. Visnu 60fF., Manu iv.SSff. cf. Early medical literature of India byj. jollvc 
Transact. 9th Orient Congress, p. 459. 
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scraper (jihvdnirlekhana). The mouth should be rinsed with 
cold water and the face should be washed. The eyes are to be 
treated every day with an ointment (sauvirdnjana —antimony 
sulphide)^® which is applied to the inner surface of the eye-lids. 
Thereby the eyes become beautiful and keen. Besides, every 5 
or 8 days (Car.) or 7 days (AS, AHr.) an ointment rasdnjana — 
an extract from Berberis asialica with milk should be used in 
order to make the eyes shed tears and thereby to relieve them 
of kapha and to improve the sight. The whole body should be 
anointed with fragrant oil to remove the bad smell, heaviness 
and fatigue in the limbs and itch, loss of appetite etc. Daily 
anointing of head with oil obstructs the falling or gray hair, 
allays headache and promotes sleep. Oiling the ears protects 
one from ear-diseases, stiffness of throat, lockjaw, difficulty in 
hearing and deafness. Anointing the feet removes roughness, 
dryness, heat, fatigue, numbness of feet, sciatic pain, fissures 
of the feet etc. Betel-leaves, camphor, cardamom and other 
spices should be chewed in mouth in order to promote clean¬ 
liness and fragrance of the mouth and appetite. Movement or 
physical exercise (vyayama) gives activity, strength, good diges¬ 
tion and reduction of fat. Yet it should be avoided in diseases 
of vata and pitta, indigestion and the like. Rubbing or massa¬ 
ging the body (udvartana) removes kapha and fat, makes the 
limbs strong and the skin tight. Bath makes the body clean, 
promotes appetite, potency and vitality, gives freshness and 
strength and removes itch, W'eariness, perspiration, thirst, heat 
etc. Warm baths or washes are advantageous only to the lower 
half of the body, but injurious to the upper. Baths are gene¬ 
rally harmful in flatulence, rheumatism, indigestion and after 
meal. To use fragrance and garland, to wear fresh clothes, 
jewels and ornaments gives potency, good smell, vitality, favouri- 
leness etc. It is likewise advisable to wear shoes, umbrella and 
a stick. Care of hair, beard and nails is also recommended 
according to Bhav., i. 1.93, which also advises to use a looking 
glass. One must get oneself shaved every five days. Natural 

29. Dutt, Mat. Med. 73r. 
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tendencies like stool, urine, sneezing, sleep, phlegm and the like 
should not be suppressed, nor they be artificially excited. One 
should not sleep by day except in summer, should not see the 
rising or setting sun etc. (Car., i. 5; i.4; AS, i. 3; i.5; i.8; AHr., 
i. 2; i.4; Bhav., i.1.89 ff.; Vr., 81). 

The modifications which the dietetic regulations undergo 
according to the change of season, are called rtucaryd. Side by 
side with the common year, there is, according to Susruta, 
a medical year which, like the former, has six seasons (rtu), but 
begins on the 15th February. Sisira, the first season of the com¬ 
mon year, is left out, but prdvrs, earlier rainy season from 15th 
June to 15th August, is introduced as a third season. Flowever, 
time is reckoned usually according to the common year. Accor¬ 
ding to Caraka, one should cat in lienianta{\^th. November to 15th 
January) fat, sour and salt sauce of flesh of watery and marshy 
animals and goats and iguana roasted on the spear and the like 
and beasts and birds of prey (prasaha), because the cold increa¬ 
ses the digestive power and enables the digestion of heavy 
and rich food. He should also take liquor, milk-prepara¬ 
tions, sweets, fat, oil, new rice and hot water. Caraka also 
recommends the use of ointment, massage, anointing the 
head with oil, residence in hot chamber, in the sun or in a 
warm underground place or innf-.r room, under the roof of a 
carriage, in bed and seat with warm cover, warm clothes and 
smearing the body with a thick paste of aloes wood (aguru) as 
well as sleeping with a fully developed woman. Similar rules 
are given for iz’hVa (15th January to 15th March); only one 
should look for a .still better and warmer room protected 
from the wind, and avoid pungent, light, cold and similar 
food and drink. In both these cold seasons man is at his 
best strength. In vasanta (15th March to 15th May) the 
accumulated kapha provokes many diseases; therefore, emetics 
etc., should be taken and heavy, sour, oily and sweet 
food as well as sleep by day should be avoided. Exercise, 
massage, inhalations, water-gurgling, ointment, washing and 
bath in cold water are likwise recommended. As for food and 
drink, barley and wheat and the flesh oFstag, hare, antelope. 
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quai! and francoline, and certain kinds of liquor are recommen¬ 
ded. In summer (grlsma —15th May to 15th July) one should 
eat tasteful, cold, fluid and oily things, cold preparation 
of barley with milk and sugar, deer, ghee, milk and rice. Spi¬ 
rituous drinks should be taken only in small quantity or not at 
all or largely mixed with water. Salt, sour, pungent and hot 
things, as well as physical exerci.se and cohabitation and sleep- 
' ing by day in a cool place should be avoided. At night one 
should sleep in a place which has become cool be rays of the 
moon, particularly on the windy roof of the house, should 
anoint oneself with cooling sandal-ointment, get oneself fanned 
with a cool fan, live in cool forests etc. In the rainy season 
(varsd —15th July to 15th Sept.) the digestive system is weaken¬ 
ed; therefore, one should keep diet, should avoid eating of 
iidamantha, sleeping by day, physical exercise, cohabitation, 
sunheat etc., should eat barley, wheat and old rice with deer 
and boiled sauce, medicinal liquor in small dose with honey or 
water which is collected from rain or is previously boiled etc. 
Massage, baths, residence in dry place etc. are also advised. In 
summer and in rainy sea.son man is the weakest. In autumn 
(sarad —15th Sept, to 15th Nov.) one should eat in moderate 
quantity things which are sweet, light, cold, bitter and which 
lessen pitta, as well as deer, rice, barley and wheat; should use 
pure water of a spring for washing, drinking, bathing, avoid 
bitter drink, ghee, purgative, blood-letting, fat and oil, eastern 
wind etc. (Car., i.6; Su., i.63, vi.64; AS. i.4; AHr., 1.3; Vr., 81; 
Bhav., i.l.l21fr.). 

The division of land is threefold according to climatic 
conditions ; driupa-mn\it, swampy, jangala-drv and sadharana- 
neither dry nor moist. According to Suhuta dnupa is a watery 
land with ups and downs, rivers, plenty of rain, thick forest, 
mild and cooling winds and many high mountains and trees; 
its inhabitants have a soft, tender and fleshy body, and suffer 
particularly from disea.ses of kapha and vata. Jdngala is an 
even land with detached and small thorny trees or bushes, and 
little rainfall; it draws its water chiefly from wells, has hot and 
bad winds and has detached and scanty hills; its inhabitants 
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have a strong but thin body and suffer from diseases of vata 
and pitta. According to the law-books, the king should reside 
in such a place. The commentators of law-books define jdngala 
as the land which has little water and grass, is windy and 
sunny, rich in corn and the like. Sadhdrana is the land with a 
combination of both these qualities where cold, rain, heat 
and wind are proportionate and the three basic principles 
(tridosa-s) are held in balance. The diseases of both the other 
climates (e.g. elephantiasis of the swampy land—Dallana) are 
not so predominant there. The change from one climate into 
another is unhealthful except when the conditions of the new 
climate are adjusted by the diet, sleep, work etc. (Su. i.35; 
AS, i.l; AHr. i.l.; Bhav., i.l.87f. The parallel passage in Car. 
iii. 3 in some editions is not genuine). 

[Translated from the German by C. G. Kashikar] 
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CASE FOR A CRITICAL ANALYSIS OF THE 
GARAKA-SAMHITA 
DEBIPRASAD CPIATTOPADHYAYA 


INTRODUCTORY 

The form in which the source-books of Indian medicine 
reach us is, to say the least, most peculiar. It is the form of 
a strange amalgam of science and its opposite—or, to be more 
specific, of natural science and regimented religion. In the 
present paper, I shall try to make mainly one point. The 
apparent contradictions in the texts can be explained and it is 
necessary to do so for the right understanding of the history of 
science in ancient India. My point is that, in spite of all that 
is strange in the medical compilations in their extant versions, 
it is possible to identify the hard core of natural science in these, 
on which were imposed—evidently later and presumably for the 
purpose of evading the censorship of the law-makers^ who insist 
on abject surrender to the fundamentals of regimented religion— 
an assorted heap of religious and quasi-religious ideas and atti¬ 
tudes with no scientific significance whatsoever. I shall keep 
this discussion confined mainly to the Caraka-samhita^, because 
it provides us with a peculiar advantage for the analysis pro¬ 
posed. We need not go outside this work for determining the 

1. I have elsewhere tried to show in detail how for centuries the doctors 
and surgeons were subjected to continuous condemnation by our legal 
authorities, because the defence of medicine as natural science required 
the violation of many theoretical and practical prescriptions considered 
essential for maintenance of the hierarchical social norm of the law¬ 
makers. Accordingly, those through whose hands the medical compila¬ 
tion passed before reaching us in its present form had to concede to 
the ideological and other requirements of the law-makers for purposes 
of evading their censorship. D. Ghattopadhyaya, Science and Society 
in Ancient India, Calcutta 1977, Chapters 2 & 3. 

2. Numerations used for the Caraka-sar^hita refer to its Gulabkunverba 
edition, Jamnagar 1949. 

HS-27 
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criterion by which to distinguish what is really intrinsic and 
what is palpably extrinsic to medical science embodied in the 
work. In other words, the Caraka-samhitd gives us not only 
many examples of the flat contradictions in the text; it shows 
moreover how to explain the contradictions and avoid the 
fallacy of taking everything embodied in the text as represent¬ 
ing the genuine standpoint of ancient Indian medicine. 

FLAT CONTRADICTIONS ; THE COW 

To begin with, let us note some of the flat contradictions as 
embodied in the grand medical compilation. The contradic¬ 
tions are both theoretical and practical. We begin with some 
examples of the latter, because heated controversies are still 
going on in India about these. 

In full conformity with what is generally called Hindu 
orthodoxy, the text expresses great religious reverence for the 
cow. But it also shows a frankly medical interest in the animal, 
prescribing its flesh as diet or drug. In short, it wants people 
to worship the cow as well as to eat it to meet the purely 
physical requirements. 

Nothing is more pleasing than the former for the orthodox 
religious sentiment, and therefore also for the law-makers who 
boost this sentiment for their political purpose. However, 
though most revolting for the same, the latter also remains 
embodied in the same text, which, as we shall see, could only 
be a pointer to the medical conscience of the ancient doctors. 

The Caraka-samhitd enthusiastically recommends the worship 
of the cow in various contexts. 

Describing the codes of right conduct, Atreya—the spokes¬ 
man of medicine in our text—is made to declare : “Thus, for 
example, one should worship the gods, cows, Brahmins, precep¬ 
tors, elders, adepts and teachers” (i. 8.18). The same discourse 
understandably prohibits hostility in any form against such 
holy objects as the Brahmins and cows : “Nothing adverse is to 
be said against the Brahmins, no stick is to be raised against 
the cow”: na brdhmandn parivadet, na gavdrn darida udyaccket (i. 18. 
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25). It is indeed madness to think of hurting the cow. Thus the 
text declares, “Following are the premonitory symptoms of that 
form of exogenous insanity which is caused by the anger of the 
gods and others : the proclivity to hurt the gods, cows, Brah¬ 
mins and ascetics” (ii.7.11). Before attending the lectures on 
medicine, the student is required to perform certain auspicious 
acts like offering worship to the gods, sages, cows, Brahmins 
and others(iii.3.7). The medical student really serious of success, 
prosperity, fame—and moreover of heaven after death—must 
have in mind the welfare of all creatures, beginning of course 
with the holiest of them, namely the cows and Brahmins (hi. 8. 
13). If the physician meets on his way to the patient’s place 
certain holy things, he may feel confident that it is indicative 
of good prognosis; the list of these include the bull and a person 
of high caste (v. 12. 71). Also indicative of good prognosis is the 
patient’s dream of holy things like the moon, sun, fire, high- 
caste person, cow, king and others (v.12.18). Before entering the 
chamber for rejuvenation treatment, the patient must fortify 
himself by first worshipping the gods and persons of high caste 
and then by circumambulating gods, cows and Brahmins (vi. 
14. 23). Among other remedies for insanity are mentioned the 
worship of the gods, cows. Brahmins and guru s (vi.9.94). Among 
the purifying procedures to be observed before collecting the 
medical herbs is mentioned : “having worshipped the gods, the 
Asvins, as well as the cows and Brahmins ”—sarnpujya devata 
asvinau go-brdhmana ca (vii. 1. 10). 

These are only some examples of a pronouncedly religious 
interest in the cow that we frequently come across in the Caraka- 
samhita. Judged by these, the work is acceptable to the Brah¬ 
mins, who—reckless to the possibility of any adverse judgment 
on their own dignity®—propagate the view that the cow is no 
less holy than themselves. 

Strangely, however, the same text also shows a clearly medi¬ 
cal interest in the same animal, i.e. an interest in its flesh etc. 
from the therapeutic point of view. Here are a few examples. 

3. It was left for the much maligned materialists or Carvakas to point to 
this obvious fact : Sriharsa, Naisadlayacaritam xvii. 66. 
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In Chapter 27 of the Sutra-stham, the cow is found no longer 
in the venerable company of the gods and Brahmins, but where 
it actually belongs according to the general zoological under¬ 
standing of the text. It is the class of animals called prasaha 
(i. 27. 35-7), i.e. those that grab and tear off their food. To 
this class belongs 29 varieties of animals—cow, ass, mule, camel, 
horse, dog, crow, eagle, vulture, etc. The main theme of this 
chapter is dietetics, from the point of view of which it discusses 
the food-value of the flesh of all these animals, as also of a large 
variety of other animals belonging to other classes. 

The other classes of animals are .• bhumisaya (i. 27. 37-8) or 
‘burrowing animals’ (pythons, hedgehog, musk, shrew, frog, 
mongoose, etc.^—13 in all), dniipa (i. 27. 39) or ‘animals of 
marshy and wet land’ (boar, buffalo, rhinoceros, hog, etc.—9 
in all), vdriiaya (i. 27. 40-1) or ‘aquatic animals’ (tortoise, fish, 
crab, crocodile, etc.—10 in all), ambucdrl (i. 27. 41-4) or ‘aqua¬ 
tic birds’ (swan, demoiselle, crane, etc.—29 in all), jdngala 
(i. 27. 45-6) or ‘herbivorous animals living in grass-lands or for¬ 
ests’ (different varieties of deer, etc.—17 in all), viskira (i. 27. 
47-9) or ‘birds that scatter their food’ (different varieties of 
quails etc.—-19 in all) and pratuda (i. 27. 50-3)or ‘birds that peck 
and gobble their food’ (30 varieties in all). 

We have thus a list of 156 animals classified under eight 
main heads, called prasaha etc. The food-value of the cow’s 
flesh is discussed in this chapter in two forms. First, as the 
general food-value of the flesh of the general class of animals to 
which the cow belongs. Secondly, as the specific food-value of 
the flesh of the specific animal itself, though belonging to a 
general class. 

Thus we are told that the flesh of animals belonging to the 
five general classes called prasaha, bhumisaya, dnupa, vdri'saya and 
ambucdrl “are heavy, hot, unctuous, sweet and promotive of 
strength and plumpness. They are aphrodisiac and highly cura¬ 
tive of vdyu and great provokers of kapha and pitta. They are 
wholesome to the persons who take daily exercise and whose 
digestive fire is strong”(i. 27. 56-8). The flesh of the cow, as an 
animal belonging to the prasaha class, is therefore viewed as 
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having certain general food-values which are possessed by other 
animals belonging to the same class—say, the ass, mule, camel, 
horse, monkey, vulture, owl, etc.—and also of many other ani¬ 
mals belonging to other classes. 

But the text is not to be misunderstood. To the five broad 
classes of animals just mentioned belong ninety varieties of ani¬ 
mals. The Caraka-samhita is not so naive as to suggest that the 
flesh cjf all these animals have the same or identical food-value. 
What is just referred to simply means that the flesh of all these 
animals have some very broad properties in common. But the 
text immediately adds that it is not enough for the physicians’ 
purpose to know only these general qualities -.“The general pro¬ 
perties of fleshes having been stated, we shall now describe the 
specific properties of flesh of some of these animals as they have 
special qualities” (i. 27. 63-4). 

What then are the special qualities of the cow’s flesh ? The 
Caraka-sarnhita wants us to accept the following answer : “The 
flesh of the cow is beneficial for those suffering from the loss of 
flesh due to disorders caused by an excess of vayu, rhinitis, 
irregular fever, dry cough, fatigue, and also in cases of excessive 
appetite resulting from hard manual work” (i. 27. 79-80). 

For patients suffering from emaciation due to pectoral lesions 
is recommended barley-meal with either the milk or meat-soup 
of the cow, buffalo, horse, elephant and goat {go-mahisi-asva- 
ndga-ajaih kslraih mSmiarasaih lalha, vi. 1. 183). Some diseases 
are viewed as due to excess of vSyu in the body and since the 
cow’s flesh is considered greatly beneficial in disorders due to 
excess of vdyu, the meat-soup of the cow—like that of various 
other animals—^is recommended as remedies for these : “The 
meat-soup of iguana, fox, cat, porcupine, camel, cow, tortoise 
and pangolin should be prepared like vegetables and cooked 
sdli-rice should be given with meat-soup for the relief of vdyu” 
(vi. 14. 126-7). 

Since persons suffering from consumption are badly in need 
of putting on more flesh to their bodies and since the physicians 
think that the cow’s flesh—like that of the other animals belong¬ 
ing to the prasaha class—-is promotive of flesh and plumpness, 
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they recommend it for the consumptive patients^ along with 
a number of alternatives to it ; “The flesh of the peacock, 
partridge, cock, swan, hog, camel, ass, cow and buffalo are 
greatly promotive of flesh”, barhi-titiiri-daksdndm hamsdnam 
sukara-ustrayoh-khara-go-mahisandm ca mdmsarn mdmsakaram parani 
(vi. 8. 158). 

FOOD : RELIGIOUS AND MEDICAL VIEWS 

To say all this in the Indian context in risky. There is a 
strong religious sentiment for the cow and a strong religious taboo 
against eating beef The origin of this* may form the subject 
of a serious socio-historica! investigation. But the risk faced 
by the physician is not a matter of controversy. We can easily 
see this when we take note of the attitude of the law-makers. 

For the purpose of ruling the people effectively, the law¬ 
makers and politicians of India found a cluster of ethico- 
religious sentiments extremely useful, which therefore they 
wanted systematically to enforce. The religious reverence for 
the cows and Brahmins belongs to this cluster. Here is how 
P.V. Kane compiles some of the evidences for this : “Manu xi. 
79 [? 80] says that if one sacrifices one’s life in defenee of Brah¬ 
min and cows, one becomes free even from the sin of Brahmin- 
murder. Visnu xvi. 18 declares that even an untouchable 
went to heaven by giving his life in defence of Brahmins, cow.s, 
women and children. In Gautama ix. 13-4, the eow is referred 
to as devatd (god). As early as the second century /^.D. we 
have the collocation of the words go-brdhmana-hita (the welfare 
of the cows and Brahmins) in an inscription of Rudradaman 
(Epigraphica Indica, Vol iii, p. 44). Vide Gupta Inscriptions p. 
89 for go-brdhmana-purogdbhyah sarva-prajdbhyah. These words 
also occur frequently in the Rdmdyana (Balakauda xxvi. 5; 


4, R. L. Mkra in JASBxW. 174-196 (Beef in Ancient India) shows tha.t the 
taboo was unknown in the ancient (specially Vedic) period. The exact 
origin of the taboo, however, remains yet to be more inten.sively 
investigated. 
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Aranya xxiii. 28) and in the Matsya-purdna civ. 16.”5 

However, notwithstanding the systematic efforts of the 
law-makers and politicians to boost the veneration for the 
cow—notwithstanding their declaration that the slaughtering 
of the cow is a very grave sin (Manu xi.60) removable only by 
prolonged penance (Manu xi. 109f)—the genuine physicians of 
ancient India appear to be obliged to take a different view 
hltogether. What interests them is a different point. It is the 
food-value of the cow’s flesh, like that of the flesh of various 
other animals, because—medically speaking—they feel con¬ 
vinced that the most important factor determining our health 
is the food we take. 

This being a fundamental proposition for the genuine 
doctors, they have hardly the scope to introduce the religious 
or any other consideration into their view of food. As it is 
very plainly said in the Caraka Samhitd ; “Food is all of one 
kind, eatibility being the common feature. But it is of two 
kinds as regards its source—one kind being inanimate and the 
other animate. It is also two-fold in respect of its action, 
consequent on its being either wholesome or unwholesome in 
effect. It is four-fold in respect of its taking, namely to drink, 
suck, eat and lick. It is sixfold in respect of taste, because 
there are six categories of taste” (i. 25. 36). 

In such a dry secular view of food, there is no scope for the 
intrusion of any religious consideration. The only consideration 
allowed for the selection of food is its wholesomeness or un¬ 
wholesomeness. Hence it is declared : “Neither out of greed 
norout of ignorance should one resort to dietary. Only after 
careful investigation should one eat what is wholesome, for the 
body is verily the product of the food one eats”(i.38.41). 

The physician’s view of food is summed up again in a 
recapitulatory verse, which reads : “The body is the product 
of food, disease is born of food, the distinction between happi¬ 
ness and sorrow results from the difference between the 
wholesome and unwholesome diet” (i.28.45). 

5. P, V. Kane, History of Dkarmasastra, Vol. ii, Poona 1941, p. 775. 
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MEDICAL ETHICS AND TRADITIONAL MORALITY 

If the doctors in our Caraka-samhitd are convinced of the 
medical efficacy of all sorts of flesh, let us not forget however 
that they have to face a formidable problem in prescribing' 
these for the patients. They cannot but be aware of the 
possible strong disgust in the patient for at least some forms of 
flesh provoked by the patient’s religious, aesthetic and other 
sentiments. The revulsion for such flesh may be strong 
enough in the patient to lead him either to stubbornly refuse 
these or even to vomit these out if forcibly administered. What, 
then, are the physicians to do ? 

Our text answers the question immediately before recomm¬ 
ending the flesh of swan, hog, camel, ass, cow, buflFalo, 
etc. already quoted—vi. 8.158, elsewhere (vi. 14.126) saying 
that such forms of flesh are to be “prepared like vegetables.” 

What is for us most remarkable about this answer is 
a simple point. The physician as physician is interested 
only in one thing, and that is the cure of the patient. If, 
therefore, it is essential for the patient to eat some flesh, the 
physician has to work out some tactics to evade the patient’s 
religious or aesthetic revulsion against these. When necessary, 
such a tactical method may include deliberate deception or 
sheer bluff. It is thus not any absolute fidelity to traditional 
morality^—inclusive of absolute truthfulness—that makes one a 
model physician. What makes one so is also the occasional 
capacity to lie—though of course in the patient’s interest. 

The entire discussion of this in the Caraka-samhitd needs to 
be quoted here, for it has considerable theoretical interest for 
understanding the position of the real physician in our medical 
compilation. What concerns him is medicine and medicine 
alone. If, therefore, there is any direct clash between medicine 
and morality in its abstract sense, the physician as physician 
cannot help choosing the former. However, there is no real clash 
for him between scruple and medicine, because the only scruple 
that he is aware of is that of curing the patient. Hence the 
Caraka-samhitd declares : 
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“For the emaciated consumptives continuing to lose flesh, the 
physician skilled in dietetics should prepare well-cooked dishes 
of meats of carnivorous animals. To the consumptives must be 
given peacock’s flesh and—in the name of peacock’s flesh—the 
flesh of vultures, owls and blue jays properly cooked in pres¬ 
cribed manner. In the name of partridge, give the flesh of 
crows; in the name of snake-fish, give the flesh of snakes ; in 
the names of intestines of fish, give fried earth-worms. In 
the name of rabbit-flesh, the physician may give dressed meats 
of fox, large mongoose, cat and jackal-cubs. For increasing the 
flesh in the consumptive patient, the flesh of lion, bear, hyena, 
tiger and similar carnivorous animals may be given in the 
name of the flesh of deer. For promoting the flesh of the 
patient, the meat of the elephant, rhinoceros and horse—well- 
seasoned with spices—should be given. The flesh of birds 
and animals that have grown plump on the flesh diet is an 
excellent flesh-increasing iood...Those fleshes that are considered 
unpleasant by the patient because he is not used to them should be given 
to him with deceptive names. Then he readily takes these. But if 
their real nature be known, these will either be not eaten at all out of 
revulsion, or even if eaten, will be vomited out. Hence these must be 
disguised and given under false names” (vi.8.149-57). 

In view of this, we can perhaps better understand why in 
the Indian medical tradition “cooking” was considered as one 
of the ten essential techniques, proficiancy in which was requir¬ 
ed of a practising doctor. (See Introduction to the Caraka-samhita, 
Gulabkunverba edition, Vol. i, pp. 188-9). But let us return 
to the discussion of medical ethics in our text. 

Can a physician—with a medical scruple as strong as to 
declare the above—be prevented by religious or other consi¬ 
derations to recommend the flesh of the cow in cases where he is 
convinced of its medical efficacy ? It seems that the genuine 
physician in the Caraka-sarnhitd shows no such inhibition. 
Immediately after the discourse on the need of occasionally 
deceiving the patient with false names of the meats served to 

HS.28 
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him, we read in the text the recommendation of the cow’s 
flesh specially to the consumptive patients, though with the 
suggestion of various alternatives to it like the flesh of the hog, 
camel, ass, buffalo, etc. 

All this does not mean that the medical compilation shows 
any special fad for beef-eating, as some of the early social 
reformers of Bengal wanted deliberately to cultivate as part 
of their struggle against superstition. Though without any 
inhibition against it, the text shows no uncritical enthusiasm 
for it. As far as the ancient doctors understand, beef is not 
easily digested and in this sense, a rather undesirable form of 
meat, just as wild barley is among grains furnished with awns, 
black gram among pulses, river water of the rainy season 
among waters, etc. (i.25.39). Such, then, is the medical view 
of beef, which has nothing to do with the rel’g'ous taboo 
against it. When medically necessary, the doctors consider 
it a must for the patient. 

CELIBACY : ALCOHOL AND ALCOHOLIS.M 

What we are trying to show is that the Caraka-samhita, in 
the form in which it reaches us, is found to embody a set of 
ethico-religious values, which, though decreed by our law¬ 
makers, seem to go against the hard-core of medical science 
embodied in the same text. We shall mention here only another 
example of such a flat contradiction. 

Apparently for the purpose of assuming the form of extreme 
piety, the text goes to the extent of asserting that those with 
medical knowledge proper declare celibacy or brahmacarya as 
the best road leading to liberation : utkxstatam.ani...brahmacaryam 
ayanandm iti : emm dyurvedavidah manyanle (i.30.15). 

But the question is : Can such a declaration have anything 
to do with the genuine medical standpoint ? Before answering 
this, we may have .some clarification about celibacy or brahma¬ 
carya in its actual context of ethico-religious values. 

On the authority of Apastamba (i. 1.2.23), Manu (ii.l77) 
and Yajnavalkya {xci.33), P.V. Kane observes that an essential 
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precondition for the observance of celibacy is to “abstain from 
every kind of intoxicant/’® As a matter of fact, the question 
of celibacy apart, the Indian law-makers express very strong- 
disapproval for alcoholic drink as such. Gautama (ii.25), 
Apastamba (i.7.21.8), Vasistha (i.20), Manu (xi.54), Visnu 
(xxxv.l) and others declare that drinking alcohol (surd or madya) 
is one of the gravest sins or mahapdtaka-s.’’ 

' To the genuine physicians of the Caraka-samhita, however, 
any absolute view of the desirability or otherwise of alcohol 
seems to be impermissible, because real medical knowledge 
allows no such absolute view. As the Caraka-sarnhitd declares, 
“Wine is produced from various substances and possesses 
various qualities. It has various actions on the body. It is 
intoxicating in nature. Hence it should be understood from the 
point of view of both its good as well as evil effects. If a person 
takes it in right manner, in right dose, in right time and along 
with wholesome food, in keeping with his vitality and with a 
cheerful mind, to him wine is like ambrosia. While to a person 
who drinks whatever kind comes in hand to him and whenever 
he gets an opportunity and whose body is dry on account of 
constant exertion, this very wine acts as a poison” (vi.24.26-8). 

Following this dialectical approach, therefore, they proceed 
to explain some details of their understanding of alcohol: This 
discussion of the Caraka-samhita seems to retain interest even in 
our times. We quote it at some length ; 

“Three stages of intoxication are observed in a person who 
drinks wine ; the first, the middle or the second and the last 
or the third. We shall describe the characteristics of each of 
these. 

“It promotes exhilaration, delight, a finer discrimination of the 
qualities of food and drink, desire for music, songs, jokes and 
stories. It does not impair the intellect or memory and causes 
no incapacity for sense-pleasures. It promotes sound sleep as 
well as happy awakening. This is the first or happy stage of 
alcoholic effects. 

“Fitful recollection, fitful forgetfulness, frequently indistinct, 
6. Ibid. ii. 796. 7. Ibid. ii. 795. 
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th'ck and larynged speech, indiscriminate talk, unsteady gait, 
impropriety in sitting, drinking, eating and conversation— 
these are to be known as the second stage of alcoholic effects. 
“After transcending the second stage and before reaching 
the last stage, there is no impropriety wh’ch persons of rdjasika 
and tdmasika nature will not commit. Which wise man would 
ever wish to be intoxicated to an extent which is as frightful as 
insanity, even as no traveller will select a road which leads to 
an unhappy end and which is beset with many troubles ? 
“Having reached the third stage of intoxication, he becomes 
paralysed like a felled tree with his mind submerged in intoxica¬ 
tion and stupor, and though alive resembles a dead man. He 
does not discriminate or recognise either the qualities of things 
or of his friends. He does not possess even a sense of his own 
happiness, for the very sake of which alcohol is drunk. Which 
wise man would like to attain that state in which he cannot 
discriminate between what ought to be done and what ought 
not to be done, between pleasure and pain, and between what 
is good and what is evil in the world ? On account of his addic¬ 
tion, he is condemned and censured by all people and is regar- 
ded as an unworthy man by them, and he later on deyelops 
painful diseases as a result of his addiction” (vi. 24. 41-51). 

And so on. The Caraka-samhitd is indeed very keenly aware 
of the undesirable consequences of excessive drinking. It is 
aware of alcoholi.sm as a morbid condition, for which are pre¬ 
scribed certain remedies, inclusive of the controlled use of 
alcohol itself (vi. 24. 113) and—reckless of the ethico-religious 
norm of celibacy or brahmacarya —“the aid of affectionate em¬ 
braces of female bodies full of warmth of youth, the warm clasp 
of their waists, thighs and fullgrown breasts” (vi. 24. 134). What 
nevertheless is remarkable about the text, however, is that it 
refuses to judge alcohol by the alcoholic behaviour or the 
intrinsic worth of the drinks by the consequences of morbid 
drinking. Thus it declares : 

“But wine by nature is regarded as similar to food in its 
effects. It is productive of disea.se if taken in improper manner 
and is like ambrosia if taken in the proper manner...Wine, 
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taken in proper manner, soon gives exhilaration, courage, 
delight, strength, health, great manliness and joyous intoxica¬ 
tion It is an appetiser, digestive stimulant, cord’al promoter 
of voice and complexion and is nourishing, roborant and streng¬ 
thening. It relieves fear, grief and fatigue. It acts as a soporific 
to those suffering from insomnia and as a stimulant of speech 
in reticent people. It keeps awake people given to excess of 
sleep and relieves obstruction in the body-passages, renders the 
mind unconscious and of the pain of trauma, ligature and other 
kinds of pain and suffering. It acts as a cure for disorders result¬ 
ing from alcoholism. It increases the enjoyment of sense- 
pleasures and the desire for the continuance of such pleasures. 
Even to the very aged, alcohol gives elation and delight. There 
is nothing comparable on earth to the delight derived during 
the first stage of alcoholic effects, from the perceptions of the 
five senses in the case of either the young or the aged. Alcohol, 
taken in proper way, is a relaxation for all people afflicted with 
multitude of sufferings and sorrow” (vi. 24. 59-67). 

All these, it needs hardly to be added, do not agree with 
the eulogy of celibacy or brahmacarya as the royal road to 
liberation or mok^a. It is, therefore, impossible to evade the 
question ; Which of the two attitudes embodied in the same 
text represent the genuine standpoint of the ancient 
physicians ? 

Fortunately, we need not go outside the text to answer the 
question. In the Caraka-samhita itself is embodied the criterion 
for identifying what is intrinsic and what is extrinsic to medical 
science. 


THE CRITERION 

Let us begin with a brief account of a medical colloquium 
recorded in the text. The main question discussed in it is 
that of vayu or wind, which, as it is generally known, is viewed 
in Ayurveda as one of the morbid matters causing various 
diseases. The first four participants of the colloquium—-Kusa 
Sankrtyayana, Kurnarasira Bharadvaja, the Central Asian 
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physician Kankayana and Badisa Dhamargava—discuss the 
question remaining on the whole within the genera] framework 
of Indian medicine. Then another participant—called rajarsi 
Varyovida or ‘Varyovida, the royal sage’—finds all this inade¬ 
quate. He expounds some kind of an anthropomorphic view 
of Wind as the ultimate principle governing everything—a 
view reminiscent of some trend of metaphysical speculations 
in the Upanisads (Br Up i.5.22-3; iii.7.2; Ch Up ii.24.9; iii.16.2; 
iv.S.lf; Tail Up i.5.3; i.7; Mail Up vi.23; Kaus Up ii & iii; etc). 
After propitiating Vayu or Wind, he delivers a long discourse 
on it (i.12.8). 

But another medical authority, called Marici, leaps to the 
attack ; “Even if all these were true, what is the point in saying 
or knowing these in the medical discipline ? Whatever is said 
here must be said strictly in accordance with the requirements 
of medicine ”—api evam etat, kirn arthasya asya vacane vijnane 
va samarthyam. asti bhi^ag-mdydydm ? bhi^og.vidyam adhikrtya iyarft. 
kathd pravxttS iti (i. 12.9). 

We have in this bold protest of Marici against Varyodiva’s 
metaphysics a clear hint of the criterion by which to judge 
what is intrinsic and what is extrinsic to medical science in 
our extant medical compilation. What interests the physician 
is medicine and medicine alone. Anything without strict 
relevance for medicine is to be rejected as extrinsic to medical 
science, irrespective of its truth or otherwise from the non¬ 
medical standpoint. Lest the importance of this be under¬ 
mined as being based on a mere isolated statement of an 
individual doctor, we shall note here how this point is variously- 
reiterated in the Caraka-sarnhitd. 

MODEL OF MEDICAL TREATISE 

One peculiarity of the Caraka-sarnhitd is that it is already 
aware of considerable differences of opinion among the differ¬ 
ent medical authorities (iii.5.4; iii.5.13; vi.3.65-66; vi.3.117; 
vi.3.192; vi.14.6; vi.14.33; etc). It gives us accounts of debates 
among physicians, in which they sometimes express themselves 
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strongly against each other. Such debates are moreover 
considered h'ghly desirable for the enrichment of medicai 
knowledge {ili.8.15). Caraka-samhitd also mentions theoretical 
conclusions characteristic of other systems of medicine, i.e. 
differing from the one supposed to be codified in our text (iii. 
8.37). Apparently, in the ancient period, medical science is 
yet to be tongue-tied by authority, clash of views having much 
d:o contribute to its growth. 

We are further told : “Among the people are current various 
treatises on medicine” (iii. 8. 3). Hence, after making up the 
mind for going in for medical studies, one has first of all to 
select the right treatise for oneself (ib). The need is thus felt 
for describing the model medical treatise. That the extant 
Caraka-samhitd. grossly deviates from this model, is only a sad 
commentary on the work of its later redactors and editors, 
among whom Drdhabala, through whose hands the text finally 
passes before reaching us, frankly confesses that while “recons¬ 
tructing” the ancient text one creates it anew {sarnskartd kurute 
tantrarn purdnam ca punah navam : viii. 12. 37) and for this pur¬ 
pose he collects distinctive propositions from a large number of 
other treatises(7;rto7 bahubhyah lanlrebhyah viSesa-uHcha-sila-uccayam: 
viii, 12.39). Notwithstanding this, there is no reason to take a 
light view of the model itself, for apart from its intrinsic worth, 
the presumption is that this norm comes down from the ancient 
authorities themselves, the other alternative being to imagine 
that the later editors or “reconstructors” of the text themselves 
set up a model only to flout it rather grossly. 

For our present purpose, the most important point to be 
noted about this model is that a medical treatise must confine 
itself exclusively to topics having strict relevance for medical 
science, that it must not contain anything extrinsic to or irrele¬ 
vant for its subject-matter, or, as the text puts it, it must not mix 
up (asamkula) its actual theme with anything else (iii, 8. 3). 

TWO FAI.LACIES 

This chapter of the Caraka-samhitd which formulates the model 
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of medical treatise, finds it necessary to go also into mueh detail 
of the methodology of medical discussion. In the course of this, 
it explains certain fallacies resulting from the violation of the 
norm of right discussion. Two of these are specially impoitant 
for our present discussion. One is called adhika or redundance, 
a form of which is irrelevance. The other is a particular form 
of the fallacy of contradiction or viruddlia. Both these fallacies 
are included in the final list of what is technically called nigra- 
hasthana or “point of defeat” (iii. 8. 65), implying that the 
fallaey of redundance is no less serious than the fallacy of con¬ 
tradiction. One committing any of these fallacies forfeits one’s 
right to medical discussion. 

What, then, are the two fallacies ? 

FALLACY OF IRRELEVANCE 

The fallacy of \VT^\tva.\\cc{adhika in one form) is illustrated as 
follows : “Thus, for example, while discussing medical science, 
to quote the authority of Brhaspati, Usanas, or to cite anything 
which is not strictly relevant to the subject-matter of medicine” 
—-yai va. ayurvede bhasyamane barhaspatyam auianasam anyat vd yat 
kincit apratisambaddhartham ucyate (iii. 8. 54). 

Usanas—^and also Brhaspati in this particular context—are 
supposed to be renowned authorities of political science and 
jurisprudence in ancient India. But though considered authori¬ 
tative in their own fields, it is only by committing the fallacy 
of irrelevance that one can quote them in a medical discussion. 
The reason for this is simple : medical discussion is supposed to 
be confined to medicine and medicine alone. A statement, 
even though authenticated by some otherwise exalted persons, 
is not to be allowed in medicine unless of course it has a 
definite medical significance. Let, therefore, Uianas and Brhas¬ 
pati enjoy their authority in their own fields. Since, however, 
what they say is irrelevant from the medical viewpoint, a 
doctor is not allowed to cite their authority in the medical 
discussion. Such a dictum can be formulated only by those 
who have very str'et fidelity to their own subject. In this we 
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can thus see the real spirit of the true representatives of ancient 
Indian medicine. 

FALLACY OF CONTRADICTION 

The fallacy of contradiction or viruddha, as the Caraka-samhita 
wants us to understand it, has three forms, resulting from a 
statement contradicting any of the following : 1) the instance 
(drstdnta) cited in favour of it, 2) the conclusion (siddhdnta) 
which it intends to establish and 3) the specific context (samaya) 
in which it is made : viruddham ndma drstdnta-siddhdnta-samayaih 
viruddham (iii.8.54). Of these three, we are specially interested 
here in the last, viz. the fallacy of contradiction resulting from 
a statement going against its own context or samaya. The 
Caraka-sarnhitd wants to be quite specific about it : 
samayah punah tridhd bhavali. yathd : dyurvaidika-samayah, yajnika- 
samayah, moksa-idstrika-samayah ca iti. 

tatra dyurvaidika-samayah : catuspddam bhesajam iti. 

ydjflika-samayafi : alabhydyajamdnaih pa^avam iti. 

moksa-jdstrika-samayah : sarvabhutesu ahimsa iti. 
tatra sva-samaya-viparitam ucyamdnam viruddham bhavati. (iii.8.54) 
“Context, again, is threefold. These are ; 1) the context of 
medical science, 2) the context of ritual sacrifice and 3) the 
context of the doctrine of Jiberation. 

“Among these, the context of medical science. (A statement 
relevant for it is :) ‘Medical science depends on four factors 
(viz. the physician, substances used as drugs etc., nursing 
attendant and the patient). 

“The context of ritual sacrifice. (A statement relevant for it 
is :) ‘The sacrificial animal is to be slaughtered by the yajamdna 
(one who gets the sacrifice performed). 

“The context of the doctrine of liberation. (A statement 
relevant for it is :) ‘(One must practise) non-violence to all 
living being.’ 

“A statement becomes contradictory when it is made in viola- 
HS-29 
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tion of its own specific context.” 

The examples are carefully chosen. It is essential for the 
sacrificial context to state that the sacrificer must slaughter 
the sacrificial animal. It is equally essential for the context 
of the doctrine of liberation to state that one must practise 
total non-violence. Thus the essential proposition of one 
context, if allowed to be mentioned in that of another, restilts 
in flat contradiction. Hoivever, the physician is interested in 
neither of these two contexts. He is interested only in safe¬ 
guarding the integrity of his science. For this purpose, he 
is formulating the general rule that in medical science no 
proposition is to be allowed which does not belong to the 
strictly medical context, the detail of which we shall presently 
discuss. 

But let us first note a few points The way in which ‘the 
fallacy of contradiction resulting from the confusion of contexts’ 
is illustrated in the text, has its own interest. It is the way in 
which the physician is trying to defend the integrity of his 
science against the possible intrusion of counter-ideology. No 
proposition belonging to the context of ritual or that of moksa 
is to be allowed in medicine. But these two contexts of ritual 
and liberation represent the two branches of Vedic orthodoxy, 
generally called its karma-kanda and jnana-kanda. Sacrificial 
ritual is the be-all and end-all of the former, liberation that of 
the latter. To resist the invasion of medical science by Vedic 
orthodoxy, the physicians require the general rule of excluding 
the possible confusion of contexts. In substantiation of the 
rule, they remind the doctors of the two main branches of 
Vedic orthodoxy and of the fatal consequence of confusing 
these with medicine. Thus the way in which the physicians 
illustrate this amounts to the assertion that, for the sake 
of self-consistency, medical science has to avoid Vedic ortho¬ 
doxy as a whole. Significantly, apart from the context of 
strict medical science, the text speaks only of two other contexts 
—the ritual-context and liberation-context, i.e. karma-kanda and 
jnana-karida. Propositions belonging to either of these two are 
not to be allowed in medicine. 
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The physicians seem to reiterate the dictum, in the course 
of which they find it necessary also to come out with a defence 
of the essentially rationalist attitude. As it is put in the Caraka- 
samhild ; 

“In a colloquium (vada, usually meaning ‘debate’) of the phy¬ 
sicians, they must move strictly within the limits of medical 
science and must not digress to anything else [vddastu khalu 
^bhisajam pravarlamdnak pravarleta dyurveda eva, na anyatra). The 
propositions and counter-propositions on all the topics covered 
by it are to be clearly and cogently worked out. Every state¬ 
ment made must be based on a clear and careful understanding 
of these. Medical discussion is to allow no proposition which 
is irrelevant, unauthoritative, uninvestigated, without any prac¬ 
tical significance (asddhaka), confused and without a general 
applicability (avydpaka). Every proposition must be substantia¬ 
ted by reason (sarvam helumal bruydl). Only those propositions 
that are substantiated by reason and are untainted by any other 
consideration, prove useful for therapeutic purposes, because 
such propositions alone help the intellect to be broadened 
(prasasla-buddhi-vardhakatvat) and only uninhibited intellect 
(anupahata-buddhi) leads to the successful culmination of an 
undertaking” (iii. 8. 67). 

SPECIFIC MEDICAL CONTEXT 

Before we proceed further to analyse the extant Caraka- 
samhitd, we have to be clear about one question : What exactly 
is the nature of their own specific context—that of the medical 
science—the integrity of which the physicians want to preserve 
and therefore the possible confusion of which with anything else 
they want to avoid ? 

This is briefly answered in the passage quoted illustrating 
the fallacy of contradiction : caiuspddarn bhesajam iti, literally 
“medicine is four-legged”. In other words, there are four and 
only four factors on which medicine depends. This view of 
medicine as depending on four factors retains considerable 
importance in the Caraka-samhitd. Two chapters of the book 
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discussing the general principles (Sutra-sthana) are designed for 
the specific purpose of explaining it (i. 9. & i. 10). Let us sum 
up their main points. 

In the Ayurvedic view, successful medical treatment de¬ 
pends on four factors. These are ; the physician, substances 
(drugs or diets), nurse and patient. Accordingly, chapter i. 9 
of the Caraka-samhitd is designed to explain these four factors, or 
more properly, the desirable qualities or qualifications of each 
of these four, the combined operation of which leads to thera¬ 
peutic success. The text mentions in this connection four such 
qualities of each of these four factors. We quote these not only 
to show how remarkably free the medical view is from superna¬ 
turalism and scriptural cant but moreover because some of the 
things said by the ancient doctors retain profound significance 
even for our times. 

The four essential qualification of the physician are ; 
1) clear grasp of the theoretical content of the science, 2) a 
wide range of experience, 3) practical skill and 4) cleanliness. 
irute paryavaddtatvam bahuh drsfakarmata j 
ddksyam saucam itijneyam vaidye guna-catustayam // (i.9.6). 

The four essential qualities of the drugs or substances are : 
1) abundance, 2) applicability, 3) multiple use (or, what is 
perhaps called “broad spectrum” in modern medical jargon) 
and 4) richness in efficacy. 

bahutd tatra-yogyatvam anekavidha-kalpand j 

sampat ca iti caiuskah ayam dravyanam guna ucyate // (i.9,7). 

The four essential qualifications of the nursing attendant 
are; 1) knowledge of nursing technique, 2) practical skill, 
3) attachment for the patient and 4) cleanliness. 
upacdrajnatd ddksyam anurdgah ca bhartari j 
saucam ca iti catuskah ayam gumh paricare jane jj (i.9.8). 

The four essential qualifications of the patient are : 1) good 
memory, 2) obedience to the instructions (of the doctor), 
3) courage and 4) ability to describe the symptoms. 
smrlih nirdesa-kdritvam abhinitaam atha api ca / 
jndpakatvam ca rogdndm dturasya gundh smrtdh j j (i.9.9). 
Something is so striking about this enumeration of the 
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qualities of the “four factors” ensuring medical success that it 
is impossible for us to overlook it. While enumerating the 
desirable qualities of the patients, the medical compilation is 
absolutely silent about the accumulated merits of his past 
actions contributing to his recovery. In other words, it is 
totally silent about karma and adrsta. How are we to account 
for this silence ? Gould it be that the ancient physicians were 
unaware of the importance attached to this view in the offici¬ 
ally boosted world-outlook of ancient India ? It is obviously 
impossible to take such a possibility seriously. Gould it then 
be that the doctors believed in karma and yet forgot to mention 
it in this context ? This again is inconceivable, because the 
discussion of the merits of the patient is about the surest con¬ 
text of mentioning the adrsta of the patient on the part of 
those who believed in it. The silence of the Caraka-samhita 
about karma and adx^ta of the patient, even in this context 
of discussing the qualities essential for his recovery, can thus 
have only one significance for us. From the medical viewpoint, 
karma is considered a redundant hypothesis. So the physicians 
prefer to ignore it altogether. They have far more serious 
things to discuss instead, namely the real merits of the patient 
really contributing to his recovery. These are good memory, 
obedience to the doctors, fearlessness and the ability to commu¬ 
nicate the exact nature of his troubles. 

A doctor today has perhaps little to add to the ancient 
doctors on the basic desirability of these qualites in the patient. 
But the situation in which he is placed is quite different. A great 
deal of political courage is not required today to say all these. 
But this political courage was required of the ancient doctors, 
because they lived in a world in which the law-makers declared 
that any indifference to the law of karma —^which this assertion 
obviously entails—was nothing short of heresy. The ancient 
Indian doctors, however, could not help this. Their science and 
the law of karma did not go together. 

This becomes all the more obvious when they defend the 
intrinsic efficacy of medical science in i. 10, which again totally 
ignores the view of karma and adrsta. The question of karma and 


?!HxLxrLxmlmxLL 



230 


History of Science in India 


medicine is also squarely faced in the Buddhist text Milindapa- 
nho where Nagasena says in so many words that the causes of 
disease and their cure are exempted from the otherwise all- 
pervasive law karma (SBE xxxv. 190-5). 

IRRELEVANCE & CONTRADICTION 

With the clarification of the above points, let us return to 
our medical compilation. 

There is thus nothing vague about what is meant by the 
specific medical context. It is the context that allows the 
discussion of four and only four factors : the doctor, substances 
(drugs or diets), nurse and the patient. Therefore, according 
to the criterion embodied in the Caraka-sarnhila itself, any 
discussion about anything else is redundant from the medical viewpoint. 
Such redundance has by all means to be avoided, because, if allowed in 
the medical context, it results only in flat contradiction. 

Only one clarification needs to be added to all this. When 
the physicians discuss the patient, they have no scope to take 
notice of any indwelling spirit or soul. Even though something 
like that is real, the physician with his substances and nursing 
attendant has hardly any scope to do anything about it. In 
fact, the view of the soul belongs to another context altogether, 
which is the context of the doctrine of liberation. In other 
words, that alone in which the physicians can possibly take an 
interest is the body or sarira of the patient. The Caraka-samhitd 
wants to make this abundantly clear. I have elsewhere quoted 
same evidences of this.® The point being crucial for our sub¬ 
sequent discussion, we propose to add to these two more 
formulations of the Caraka-sarnhitd : 

“Therefore, the intelligent man should specially devote 
himself to those endeavours which assure the well-being of the 
body. Verily, the body is the support of the man’s well-being, 
since the man is established in the body. Leaving everything 
else, one should take care of the body, for in the absence of 

8. D. Chattopadhyaya, Science and Society in Ancient India, Calcutta 1977, 

pp. 15I-o3. 
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the body there is total extinction of all that characterises 
embodied beings” (ii.6.6-7). 

“The physician who understands the body in every respect 
and in its entirety and at all times, knows in its fullness Ayur¬ 
veda, the source of happiness for the entire world”(iv.6.19). 

SALVATION SUPERIMPOSED ON HEALING TECHNIQUE 

With the points just discussed, let us quote a part of a long 
discourse attributed to Atreya in the extant Caraka-samhita : 

“Listen, Agnivesa ! To one who contemplates the whole world as 
being in himself and himself in the whole world, with equanimity, there is 
born the true understanding. Inasmuch as he regards the world as being 
in himself, he realises that the soul, and none else, is the agent of pleasure 
and pain ; and inasmuch as he realises the whole world, being of the 
nature of activity and yoked to motivating factors etc., is as his own soul, 
he awakens the primary knowledge leading to liberation... 

“Whatever action—mental, vocal or bodily—is not conducive to final 
liberation is called attachment; questioning such facts as the results of 
action, liberation and human survival after death, is called doubt. The 
notion, I am a unitary personality through all vissicitudes, I am the 
creator, I am perfect by nature, I am the unique conglomeration of the 
body, the senses, the intelligence and recollection—this is vain-glory. The 
mother, father, brother, wife, child, kinsman, friend, servant, etc. are mine 
and I am theirs—this is wrong identification. Erroneous conception of 
what is enjoined and prohibited, the beneficial and the harmful, and the 
good and the evil, is wrong judgment. The confounding of the knower 
and the non-knower, the original and the modification, action and inaction, 
is absence of discrimination... 

"Inaction, which breaks the chain of causation, is the ultimate disso¬ 
lution. That is the highest, the final peace; that is the indestructible, 
that is Brahman and that is liberation ftat parav} praiantam, tat aksararn, 
tat brahma, sa moksah). 

“We shall now describe (he upward leading path of those who seek 
liberation. The seeker after final emanicipatioii, who has seen the vanity 
of the world, should first make his approach to a teacher, whose teaching 
he should then put into practice. Thus he should tend the ceremonial 
fire, study the sacred lawbooks, understand their meaning and taking them 
for his guide should mould his conduct thereby (dharmasdstra-anugamanarf 
tadarthaoabodhak tena avas^rmbhah tatra yatkoktdh kriydh). ...This is the 
path leading to liberation ; straying from this, one is bound. Thus have 
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we described the upward steps... 

“^^The peace of the liberated is spoken of by such synonyms as sinless- 
ness, passionlessnessj tranquility, the supreme, the imperishable, the chan¬ 
geless, immortality, Brahman and the final rest (vipapa'm virajah sanfan^ 
paramaksaram avyayam / amriarn brahma nirvanan^ paryayaih santlh iicyate). 

^*0, gentle one ! this is that unique knowledge, having known which 
the sages, freed from doubt, entered the great peace, cast off delusion, 
passion and desire” (iv.5.7-24). 

We are not concerned here with the intrinsic worth of the 
view expressed in the passage. It is well-known that there aje 
other works primarily interested in the views, as there are 
metaphysicians and others debating over these. What concerns 
us here is only a simple question. It is about the frame of 
reference or context (samaya) to which the view belong. What, 
in the terminology of the doctors, is this context ? There is 
only one answer to it. The context is that of liberation or 
moksa. According to the principles formulated by the physi¬ 
cians, therefore, this discussion—like many other similar discu¬ 
ssions—cannot have a legitimate place in the medical work, 
notwithstanding the fact that these are actually found in the 
Caraka-samhild in the form in which it has reached us. 

Anything found in the medical compilation in its present 
form, therefore, cannot be taken on its face value, i.e. as indi¬ 
cative of the actual medical views. There are many ideas and 
attitudes which, though embodied in it, are really extrinsic to 
medicine. We have to ignore or reject these for the proper 
understanding of the real medical core of Ayurveda. At the 
same time, we can perhaps explain the fact of the presence of 
such alien elements in the source-books of Ayurveda. Though 
redundant to medicine, their presence in the medical corpus is 
not purposeless, for they are presumably of the nature of ransom 
offered to the counter-ideology, without which it is not ea.'jy for 
the doctors to save their science. This seems to be obvious from 
the exaggerated piety which our text wants to demonstrate—an 
exaggeration which reminds us of what is called “defence reac¬ 
tion” in contemporary psychology. Questioning the reality of 
the soul, karma, after-life, and liberation—Atreya is made to 
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declare—is downright heresy or nastikya. And heresy is a sin— 
in fact the gravest sin conceivable : pdlakebhyak faram ca etat 
pdtakam nastika-grahah (i.11.15). This is precisely what the law¬ 
makers also declare. How, then, can the law-makers continue 
to have contempt for the doctor when the doctor agrees to 
demonstrate such abject servility to them ? 

This may be a way of saving science no doubt.® But this is 
iflso a way of allowing science to be crippled by its opposite. 


METAPHYSICAL CORRELATES 

According to the more conscientious scientists among the 
ancient doctors, propositions belonging to the contexts of 
ritual and liberation are not only irrelevant for medicine 
but are moreover contradictory to it. An impoitant reason 
for this seems to be that they realise that a proposition belong¬ 
ing to one context is not to be viewed in its isolation. It is 
inextricably related to various other propositions of the same 
context. A concession to an alien proposition amounts also 
to the concession to its various correlates, and therefore ultima¬ 
tely to a sy stem of ideas and attitudes going against the funda¬ 
mentals of medical science. We shall briefly discuss here only 
one example of this from the extant Caraka-samhild. 

I have elsewhere proposed the term “counter-ideology” to 
mean the ideological requirement of regimented religion going 
bluntly against that of science.^® Direct evidence or perception 
is strongly censured by the spokesmen of the counter-ideology. 
One of the most pointed expressions of this is to be found in the 
Brhaddranyaka Upanisad, where Yajnavalkya, following the 

9. For a similar way in which the great astronomer Brahmagupta (born c 
A.D. 598) wants apparently to save his science by paying ransom to 
regimented religion, see al-EiiUiVs India (Sachau), reprint Delhi 1964, 
ii. l07f. For detail, see also D. Chattopadhyaya, What is Living and 
What is Dead in Indian Philosophy, New Delhi 1976, pp. 257fr. and 
Science and Society in Ancient India, Calcutta 1977, pp. 355fr. 

10. D. Oli?iX.X.o-p 2 i(ih.y 2 iy 2 i, Science and Soc'eiy in Ancient India, pp. 2l2ff. 
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often-mentioned priestly dictum of the Brdhmam-\\te,ra.t\iTe 
(viz. paroksa-priydh iva he devdh, “the gods are fond of the obs¬ 
cure”, quoted e.g., in Ait Up iii. 14), declares : paroksa-priydh iva 
hi devdh, pratyaksadvisah —“the gods are fond of the obscure, 
they detest direct observation” [Br Up iv.2.2). 

But the physicians feel that empirical data constitute the 
first and absolutely minimum precondition for science. The 
Caraka-samhitd, e.g., asserts, “Now of all types of evidences, the 
most dependable ones are those that are directly observed by 
the eyes” (i.27.3). The text puts repeated emphasis on 
pratyaksa-phala-drstah or “results being directly observed”. No 
inference, according to the text, can be legitimate which is not 
‘based on direct observation’ or pratyaksa-purvam (i. 11.21). 
The same emphasis on the importance of direct observation 
is retained also in the Susruta samhitd, which, as it is well-known, 
leads the text to declare that the dissection of the corpse is a 
must for anatomical knowledge {SS iii.5.59-60). It also asserts, 
e.g., “A knowledgeable physician must never try to examine 
on grounds of pure logic the efficacy of a medicine which 
is known by direct observation to have a specific medical 
action” (SS i.40.12). 

The system of rational medicine is, in short, impossible 
without admitting the primary importance of direct experience 
or perception. However, this is incompatible with the admi- 
.ssion of the soul, its transmigration as determined by the law 
of karma and its liberation. In other words, any concession 
to the metaphysics of the soul requires the rejection—or at 
least very serious amendment—of the methodology of .science, 
specially its demand for the primacy of perception or direct 
knowledge. The reason for this is obvious. Soul, rebirth, 
etc. are not proved by perception. The proofs for these are 
supposed to be the scriptural declarations. 

Significantly, a discussion of our Caraka-sarnhitd designed 
primarily to prove the soul and its rebirth, opens with the 
statement that there is some doubt about it. “What is thi.s 
doubt ? This is answered as follows. There are some who attach 
the greatest importance to direct knowledge or perception. 
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Since, however, after-life is not directly known or perceived, 
they commit themselves to its denial. There are others, again, 
who, because of their loyalty to the scriptures, admit after¬ 
life” : kutah punah samsaya iti ? ucyate : santi hi eke pr'atyaksa- 
pardh paroksatvdt punarbhavasya ndstikyam dsritdh, santi dgama- 
pratyaydl eva punarbhavam icchanti (i.11,6). 

The point is beautifully put. There is doubt about after¬ 
life 'because there are two views about it wanting to negate 
each other. One of these views, seeking sanction from percep¬ 
tion, denies after-life. The other view, seeking its sanction, 
from the scriptures, accepts after-life. 

What, then, is to be done in defence of the latter ? It 
is to censure direct evidence and eulogise the scriptural 
declarations. This is exactly the procedure followed by our 
Caraka-samhita for the discussion in substantiation of after-life. 
Reckless to the requirements of science, it passes stricture on 
direct knowledge and glorifies scriptures. It urges one to 
give up the heretical view (ndstikya-buddhi) denying after-life, 
because, as it says, “the range of perception is after all limited, 
while that which is beyond perception is quite vast” : pratyak- 
sam hi alpam-, analpam apratyak^am asti (i.11.7). Compared to 
the knowledge based on direct evidence, knowledge based on 
the scriptures is infinitely superior, because the scriptures are 
infallible. As it is put in our Caraka-samhita : “Now, the 
dignity of authoritative testimony belongs in the first place 
to the Vedas. It has been enlarged to include all such other 
writings as are not against the trend of the Vedas and have 
been compiled by men with critical faculty and are for the 
good of the world and have been accepted by men of good 
will everywhere. These two constitute authoritative testimony. 
From such authoritative testimony we learn that charity, 
austerities, sacrifices, truthfulness, non-violence, celibacy (brah- 
macarya) are the means of attaining exaltation and liberation. 
Further, exemption from recurrent birth is not promised by 
the promulgators of the scriptural texts to any but those that 
have won release from spiritual failings, etc. Therefore the 
believers in scriptural texts should consider rebirth as establi- 
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shed truth in conformhy to the teachings of the great sages of 
yore as well as of those that preceded them, all of whom were 
free from fear, desire, hate, greed, delusion and pride, devoted 
to spiritual knowledge, trustworthy, skilled in religious obser¬ 
vances, unclouded of spirit and understanding, and possessed 
of divine ins'ght” (i. 11.27-29). 

To this proof for rebirth or after-life, the discussion under 
consideration adds further evidence alleged to be based on per¬ 
ception and inference. But the importance of these other 
considerations are evidently secondary, or, as the Vedantists 
put it, these other evidences are legitimate only to the extent 
to which they follow the scriptural one (Sarnkara on Br. Su. 
ii. 1. 11). Thus, for example, perception allowed to have an 
independent efficacy of its own, leads to the denial of after-life. 
As following the footsteps of the scriptures, it may provide one 
with some additional considerations for the existence of after¬ 
life. 

All this may be Vedanta but not medicine. A proposition 
belonging to the context of the doctrine of liberation, if allowed 
in the medical context, has the tendency of dragging in,a num¬ 
ber of collateral considerations, eventually ruining the very 
foundation of medical science. It is thus not merely the possi¬ 
bility of redundance against which the conscientious scientist in 
the Caraka-samhitd protests; he protests also against the danger 
of contradiction resulting from the confusion of the medical 
context with the context of the metaphysics of liberation or 
with the context of ritual discussion. Many more passages from 
our extant Caraka-samhitd may easily be quoted to illustrate this 
fallacy of contradiction. 

SUMMING UP 

The Caraka-samhitd is nothing if not a work on medicine. 
Medicine, as understood by it, depends on four factors : doc¬ 
tor, substance, nurse and patient. Propositions discussing these 
and these alone belong to the medical context. According to 
the rules formulated by some ancient doctors, ideas and atti- 
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tudes that belong to other contexts—specially to the contexts 
of ritual (karma-kanda) and liberation (jndna-kanda) of the Vedic 
tradition—if allowed in medical discussion, results in the fallacy 
of contradiction. 

But the only form in which the medical compilation reaches 
us is full of alien propositions like these. These are, therefore, 
to bs viewed as extrinsic to medicine, loosely interpolated into 
the ^nedical work. 

When we scrap these and concentrate on the hard core of 
medicine contained in it, we cannot but be amazed at the 
science-consciousness of the ancient doctors judged in its histori¬ 
cal context, for there are grounds to think that the fundamen¬ 
tals of their rational therapeutics were worked out sometime 
before the Buddha, or, at any rate, sometime before the codi¬ 
fication of the Vinaya-pitakaM 

But this science-consciousness goes strongly against the ideo¬ 
logical requirements of the hierarchical society. The custodians 
of the counter-ideology, interested in drawing a mystical veil 
on man and nature, sensed danger practically in every aspect 
of science-consciousness—in its secularism, its enthusiasm for 
rational processing of empirical data, its materialism and its 
democratic commitment. Hence they came out viciously against 
medicine and its practitioners. There is a consistent continuity 
in the condemnation of doctors and surgeons from Tajurveda to 
the later commentaries on Manu-smrti.^^ 

When the demand for the ideological requirements of the 
law-makers became specially oppressive, at least a section of the 
scientists tried to evade censorship by conceding to it, though 
at the cost of self-consistency. The astronomer Brahmagupta 
did this and the presumption is that the same was done by 
those through whose hands the medical compilation passed 
before reaching us. This seems to account for the quaint form 
eventually assumed by the Caraka-samhita. To add apparent 
conviction to its loyalty to the norm of orthodox piety, special 
chapters are added to the text for loudly proclaiming the theory 
of soul and its salvation. 

11. 7Wpp. 323fr. 12. rtidpp. 211-250. 
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Fortunately, all this did not go to the fanatical extent of 
destroying what had once been achieved by the ancient doctors. 
These survive under the heap of intellectual debris eventually 
dumped on them. 

What proved fatal for the creative development of Indian 
medicine was the gradual erosion among the later doctors of 
the sense of total incompatibility between science and counter¬ 
ideology in the source-books of Indian medicine. They attach¬ 
ed a sheer pragmatic value to the ancient drugs and decoctions 
and, practically oblivious of the marvellous science potentials 
or the theoretical achievements of the ancient doctors, went on 
dogmatically reiterating certain formulas about vdyu, pitta and 
kapha, as universal solvents of all pathogenic problems. The 
methodology of science once worked out was practically for¬ 
gotten and so also the zeal to develop a deeper insight into 
man and nature, inspired by the conviction that this alone 
could relieve human beings from avoidable sufferings or cura¬ 
ble diseases. What is perhaps worst is the make-believe among 
the later doctors that the ransom offered to the counter-ideo-s 
logy for protecting science belongs as it were to science itself, 
so that there is no difficulty in accepting Ayurveda along with 
the entire gamut of the theory of soul, karma, rebirth, salvation— 
not to speak of the sundry suprestitions required by the law¬ 
makers. This is about the most serious internal cause account¬ 
ing for the decadence and eventual collapse of Indian 
medicine. 
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OBSERVATIONS ON MEDICINE 
IN INDIA AND CHINA 

I-TSING 

ON SYMPTOMS OF BODILY ILLNESS 

One should take a small meal according to one’s appetite 
(or ‘considering whether one’s own body is light or heavy’), 
that is to say, according to the condition of the four great 
elements^, of which one's body consists. If one’s appetite be good, 
an ordinary meal should be taken. If one be indisposed, one 
should investigate the cause; and when the cause of ill-health 
has been discovered, one should take rest. When health is 
recovered one will feel hungry, and should take food first at the 
next light meal. Day-break is generally called ‘the time of 
phlegm’when the juice of the night food is still hanging about 
the chest, being as yet undispersed. .A.ny food taken at this 
time disagrees. 

If, for example, one adds fuel when the fire is already flam¬ 
ing, the added fuel will be consumed, but if one puts grass 
over a fire which is not as yet blazing, the grass will remain 
as it is, and the fire will not even burn. 

Lighter meals are allowed by the Buddha in addition to the 
ordinary meal; be it rice-water or rice itself, food is to be 
taken according to one’s appetite. 

If one could subsist on rice-water only, while carrying out 
the Law, then nothing else should be eaten; but if one wants 
rice-cakes which will nourish the body, one can have them 
without fault. Not only is it called a disease when one has a 
headache and lies in bed, but also the cause of a disease is 
brought about when eating causes discomfort to one. When 
sickness has not been cured by medicine, one may eat food at 
any unprescribed hour if this be the physician’s order. Tn such 
case’, the Buddha said, ‘the food is to be given in a private 

I. i.e. earth, water, fire, and air (rnahahkuta). 
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place’. Otherwise food is forbidden at an improper time. The 
medical science, one of the five sciences (vidya) in India, shows 
that a physician, having inspected the voice and countenance 
of the diseased, prescribes for the latter according to the eight 
sections of medical science. 

If he does not understand the secret of this he will, 

though desirous of acting properly, fall into m'stakes. The 
following are the eight sections of medical science^. The first 
treats of all kinds of sores; the second, of acupuncture for any 
disease above the neck; the third, of the diseases of the body; 
the fourth, of demoniac disease; the fifth, of the agada medi¬ 
cine (i.e. antidote); the sixth, of the diseases of children; the 
seventh, of the means of lengthening one’s life; the eighth, of 
the methods of invigorating the legs and body. ‘Sores’ (1) are 
of two kinds, inward and outward. The disease above the neck 
(2) is all that is on the head and face', any disease lower down 
from the throat is called a ‘bodily’ disease (3) the ‘demoniac’ 
(4) is the attack of evil spirits, and the ‘agada’ (5, but 6 of 
Ayurveda) is the medicine for counteracting poisons. By ‘Chil¬ 
dren’ (6, but 5 of Ayurveda) is meant from the embryo stage 
until after a boy’s sixteenth year; ‘lengthening life’ (7) is to 
maintain the body so as to live long, while ‘invigorating the 
legs and body' (8) means to keep the body and limbs strong and 
healthy. These eight arts formerly existed in eight books, but 
lately a man epitomized them and made them into one bundle. 
All physicians in the five parts of India practise according to this 
book, and any physician who is well versed in it never fails to 
live by the official pay. Therefore Indians greatly honour 
physicians and much esteem merchants, for they do not injure 
life, and they give relief to others as well as benefit themselves. 
I made a successful study in medical science, but as it is not 
my proper vocation I have finally given it up. 

Further we must notice that the medical herbs in India are 
not the same as those of China (Eastern Hsia); those which 
exist in one country are not found in the other, and the mate 

2. These perfectly agree with the eight divisions of the Ayurveda. 
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rials used cannot be treated in the same way. For instance, the 
ginseng (Aralia quinquefolia), the Chinese fungus (Pachyma Cocos), 
the Tang-kuei (Aralia cordata), the Tiian-chih (Polygala sibirica), 
the tubers of aconite (Aconitum Fischeri), the Fu-tsze (Aconitum 
Variegatum), the Ma-huang (Corchoriis capsularis), the Hsi-hsin 
(Asarum Sieboldii), and such like are the best herbs in the Divine 
Land (i.e. China), and are never found in the West (i.e. India). 
Harltaka (yellow myrobalan) is abundant in India; in North(India) 
there is sometimes the Yu-chin-hsiang^ (Kunkuma), and the A-weP 
(assafoetida) is abundant in the western limit of India. The 
Baroos camphor is found a little in the islands of the Southern 
Sea, and all the three kinds® of cardamoms are found in Dvara 
(-vati)®; two kinds’ of cloves grow in Pulo Condore. Only the 
herbs above mentioned are used in India in the same way (as 
in China); all other herbs are not worth gathering. 

Generally speaking, a disease which has befallen the body 
arises from too much eating, but it is sometimes brought about 
by much labour, or by eating again before the former food has 
been digested®; when illness is thus caused it results in the 

3. TU-chiri-hsiang (Jap. Golden Turmeric, species of Curcuma), is not yet 
identified (Giles) from a Chinese source. Ka^yapa, quoting a book on 
medicine, says that this plant grows in Syria (Ta-ch’in), and blossoms 
between the second and third months, shaped like safflower, and that 
the flowers are picked between the fourth and fifth months. This is 
Sanskrit kunkuma, "saffron’. 

4. A-mei grows in Persia, eight or nine feet high, the bark is blue-yellow. 
The leaf comes out in third month, and is like the rat-ear. It has no 
flower or fruit (Kasyapa). 

5. The three kinds are, according to the commentator, (1) the‘grass’ 
cardamoms, which are abundant in the Ling-nan (i.e, south of the Plum 
Range=Kwang-tung and Kwang-hsi), (2) the ‘white’ cardamoms, 
found in the country of Ka-ko-ra (?), also called the ‘many bones’, and 
(3) the‘flesh’ cardamoms growing in the Su-li country (W. of Kasha- 
gar), and is called Ka-ku-lok, this is not found in China. 

6. See p. 10, I-Tsing (Takakusu). 

7. Two kinds of cloves are Ting-tzu-hsiang and Mo-ting-hsiang (KasyapaJ. 

8. Lit. ‘having the morning meal before the night meal is digested, and 
the midday meal before the morning food is passed.’ 
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cholera morbus, in consequence of which one will suffer from a 
sense of sickness for several consecutive nights, and the swollen 
belly will continue more than ten days. In such case, those 
who are rich can buy the costly pill prepared from kidneys, or 
the valuable glue that comes from Ta-ch’in (Syria), but those 
who are poor can do nothing, and pass away with the morning 
dews. What can one do when an illness has got the upper 
hand ? Every effort will be in vain, even if the physician of Lu 
come in the morning and prescribe pills and powder, or if Pien 
Chi’ao visit in the evening and offer a medical decoction or 
plaster. Cauterised with fire or with a puncture applied, one’s 
body is treated just as wood or stone; except by the shaking of 
the legs and moving of the head, the sick differs not from a 
corpse. 

Such results are indeed due to one’s ignorance of the cause 
of disease, and the want of understanding how to remedy (lit. 
to moderate and protect). It may be said that people hope for 
recovery without ground, just like some who, wishing to stop a 
stream, do not dam it at its source; or like those who, being 
desirous to cut down a forest, do not fell the trees at their roots, 
but allow the current or the sprouts to increase more and more. 

Those who have been learning the Sutras and Sastras will 
ever grieve, simply gazing at the Tripitaka, being unable to pursue 
the study any further, and those who have been practising the 
tranquillising of thoughts (i.e. dhydna) will long be sighing, 
thinking of the eight regions of meditation (i.e. the four dhydna-r, 
and four arupadhdtu-%). Those who seek to advance to the 
‘Master of Classics’ [Ming-ching) will have to cut off the bridles 
at the Gate of the Golden Horse®, and those who are competing 
for the ‘Advanced Scholar’ (Ghin-shih) will finally cease to 
move toward the Court of the Stone Gutter.^" Is it not a sad 

9. Chinese, Chin-ma-men ; it is the Imperial palace for scholars, the 
Han-lin. So called from a bronze horse placed there by Wn-ti, of 
the Han dynasty. 

10. Chinese, Shih-ch’u-shu. the Imperial library and office of compilation; 
this is said to have been originally built by Hsiao-ho, minister of the 
founder of the Han dynasty, to keep the books spared in the Ch’in 
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thing that sickness prevents the pursuit of one’s duty and voca¬ 
tion ? It is not indeed a small matter for one to lose one’s glory 
and favour, and I therefore describe the above, which the 
reader will not, I hope, object to as a lengthy repetition. I 
desire that an established disease may be cured without expen¬ 
ding much medicine, and that a fresh disease may be prevented, 
thus not necessitating a physician;—then a healthy condition of 
bo^y (lit. the four elements) and the absence of any disease 
may be expected. Is it not beneficial if people can benefit 
others as well as themselves by the study of medicine ? 

But the swallowing of a poison, or death and birth, is often 
due to one’s former action (i.e. karma)', still it does not follow 
that a man should hesitate to avoid or further a circumstance 
that leads to or averts a disease in the present life. 

RULES ON GIVING MEDICINE 

Every living creature is subject either to the peaceful 
working or failure of the Four Great Elements (i.e. mahabhuta). 
The eight seasons coining one after another, the development 
and change of the bodily condition are ceaseless. Whenever a 
disease has befallen one, rest and care must at once be taken. 

Therefore the World-honoured (i.e. Lokajyestha==t\\el&ndd.hA) 
himself preached a Sutra^^ on the Art of Medicine, in which 
he said : ‘Failure of health (lit. moderation) of the Four Great 
Elements is as follows :— 

1. The Chu-lu, i.e. making the body slothful and heavy, 
owing to an increase of the element earth. 

2. The Hsieh-po, i. e. having very much eye-mucus or 
mouth-water, owing to an accumulation of the element 
water. 

3 . The Pi-to, i. e. having head and chest very feverish, 
owing to the overpowering heat caused by the element 
fire. 

4. The P‘o-to, i. e. violent rush of breath, owing to the 
n. This Sutra has not yet been translated into Chinese (Kasyapa). 
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moving influence of the element air.”^^ 

These are what we call in China (1) the sinking heaviness, 
(2) the phlegmatic disease, (3) the yellow fever, (4) the rising 
breath or air (dizziness, asthma, or cold). But if we discuss 
sickness according to the common custom, there are only three 
kinds (instead of four), i.e. disease caused by the air (vdta), 
fever (pitta), and phlegmatic disease (kapha), and the ‘sinking 
heaviness’ (1) is similar to the ‘phlegmatic’ in its condition, 
and accordingly the disease of the element earth is not distin¬ 
guished from that of the element water. To find out the cause 
of illness one should examine oneself in the morning. If one 


CHINESE 

JAPANESE 

S.ANSKRIT 

1 Chu-lu 

Go-ro 

Gulma (or may be Guru, or 
Gaurava). 

2 Hsieh-po 

ShoAia 

Stesman { = Kapha). Cf. Pali 

Semko. 

3 Pi-to 

Hit'ta 

Pitta. 

4 P’o-to 

Ba~ta 

Vata. 

Of these Chu-lu (1 ^ 

) only is difficult to 

be restored. Gulma is a ‘disea.sed 


swelling of the abdomen’ or ‘chronic enlargement of the spleen’ in 
medicine. Though this can well be represented by Chu-lu, the phone- 
tical probablility is rather in favour of Guru or its derivation. We must, 
however, w'ait for a confirmation from a Sanskrit or Pali source. 

.■\s to the latter three (2, 3, 4) we have no difficulty in restoring them, 
for these represent what is called Tn-rfo ja, a‘disturbance of the three 
humours of the body’, i.e. phlegm (Kapha or Stesman), bile (Pitta), 
and wind (Vata). Buddhaghosa seems to mean these three (or four ) 
dora-s by saying Semhadidos'-ursanna-kaya in his explanation of the \vord.s 
Abhisannakaya (Cidlavagga v. 14.1 )’, Semha of course representing Stesman. 
By Vata, ‘wind% is meant a 'disease caused by wind/ e.g. Udaravatabadha 
i.e. ‘a disease caused by wind in the stomach’ (Mahavagga ). 

The above points are pretty well confirmed by Susruta, Dhanvantari’s 
pupil (who may be the man whom I-Tsing mentions as the epitomiser 
of the eight divisions of the Ayurveda). In his work on Medicine, i.!, 
Susruta says : Santas tv annapariatriula vatapittakaphasonitasannipatavai- 
samyanimittah, 'Bodily diseases have their origin in (irregularity of) food 
and drink, their apparent causes being the derangement of the humours., 
i e. air, bile, phlegm, blood, or of all these combined.’ 

Here sonita-sannipata may stand for I-Tsing’s (i); both seem to 

refer to one and the same disease, though the names differ from one 
another. 
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feels any disturbance in the four elements on inspection, then 
the abstaining from eating is first to be observed. Even in 
great thirst one must not take any syrup or water, for this is 
the strictest prohibition in this science. This abstinence is to be 
continued, sometimes a day or two, sometimes four or five days, 
until the disease has been quite cured. There will be no 
failure in recovery. If one feels that there is food remaining in 
the stomach, one should press or stroke the belly at the navel, 
drink as much hot water as one can, and put the finger inside 
the throat to cause vomiting; drinking and ejecting, one should 
continue the same till the remnant of food is exhausted. 

Or there is no harm if one drinks cold water, and hot water 
mixed with dry ginger is also an excellent thing. During the 
day, at least, on which the treatment is adopted, the patient must 
abstain from eating, and food should be taken for the first time 
the following morning. If this be difficult, some other measure 
must be taken under the circumstances. In case of violent 
fever, the application of cooling by means of water is prohibited; 
in case of the “'sinking heaviness’ (1) and ‘shivering cold’ the 
best remedy is to remain near the fire, but in hot and damp 
places lying south of the River (Yan-tsze) and the Range (Plum) 
the above rule is not to be applied, and when a fever arises in 
these regions, coaling by water is efficacious. When suffering 
from a Feng-chi,^^ the best remedy is to anoint the wounded and 
painful spot with oil, and to warm it with a heated bed-sheet. 
If one anoint the same with warm oil good also results. Some¬ 
times we find that for some ten days phlegm fills the gullet, 
water coming incessantly out of the mouth and nose, and the 
accumulated breath, being enclosed in the air-pipe, causes 
acute pain to the throat; in such a case speaking is difficult, on 
account of want of voice, and all food is tasteless. 

Fasting is an effective cure, without any trouble of cauter¬ 
ising the head or rubbing the throat. This is in accordance 


13. Feng-chi, lit. ‘wind-pressure’, is not very clear. The commentator 
supposes that it is lock-jaw. I think it represents “Vata-abadha', 
rheumatism (Childers). 
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with the general rule of the science of medicinei^, i. e. healing 
a disease without using a decoction or any medicine. 

The reason is that when the stomach is empty violent fever 
abates, when the juice of food is absorbed a phlegmatic disease 
is cured, and when the internal organs are at rest and bad 
breath dispersed, a severe cold will naturally be over. There 
will be no failure in a cure if this method be adhered to. 

There is, indeed, no trouble in feeling the pulse; what use 
is it, then, to inquire one’s fate of a diviner ? 

Each man is himself the king of physicians, and any one can 

Jlvaka^^. T’an-lan'®, the Master of the Law, used to cure 
disease by moderating the temperature—a thing a hermit alone 
can do. Hui-ssu,*^ the Dhyana-master, destroyed an evil sick¬ 
ness (by meditation) while sitting in a room—a thing common 
knowledge can never attain to. If it be necessary to consult 
some famous physician in Lo-yang, the eastern capital, then the 
poor and needy are (on the ground of expense) cut off from the 
ford of life', and when it is a case of gathering the best herbs 
from the western field, the parentless and helpless will lose their 
way. But the fasting we are now speaking of is simple and 
admirable, for it can be practised equally by poor and rich. Is 
it not important ? 

Food should be abstained from in all other diseases, such as 
a sudden appearance of a carbuncle or a smaller boil; a sudden 
rush of blood causing fever; a violent pain in the hands and 
feet; any injury to the body caused by heavenly phenomena 
(such as lightning), climate, or sword and arrow; a wound 
inflicted by falling down; an acute febrile disease or cholera 
morbus; the half-day diarrhoea, a headache, heart-disease, eye- 
disease, or toothache. A pill called San-teng (lit. the equal mix¬ 
ture of the three) is also good for curing several sicknesses and 

14. In these chapters, the Vidya, not rhe Vmaja, is I-Tsing’s guide; he 
knew something of medicine, as he himself says. 

15. A famous physician in the Buddha’s time. See Mahavagga viii. 1.4-seq. 

16. T’an-Ian is a patriarch of the Sukhavati school. Died A.D. 542. 

17. Hui-ssu (E-shi) is the third patriarch of the Tien-thai sect. Died A.D. 
577. See Nanjio’s Catal., .Appendix iii. 10. 
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not difficult to obtain. Take the bark of Harltaka (or dry 
ginger, and sugar, and prepare the three in equal quantities; 
grind the former two and mix them with the sugar by means of 
some drops of water, and then prepare them in pills. About 
ten pills for one dose, every morning, is the limit, and no 
dieting is required. In case of diarrhoea, about two or three 
doses are sufficient for recovery. The benefit derived from this 
pill is very great, as it can relieve a patient from giddiness, 
cold, and indigestion; and that is why I mention it here. If 
there be no sugar, jelly or honey will suffice. If one bite a 
piece of Harltaka every day and swallow its Juice, one’s whole 
life will be free from disease. These points which form the 
science of medicine were handed down from Sakra Devendra, 
as one of the five sciences of India, which is followed throughout 
the five parts of that country. In it, the most important rule 
is fasting. The old translators taught that if a disease be not 
cured by abstaining from food for seven days, one should then 
seek help from Avalokitesvara. Most of the Chinese were not 
accustomed to such a practice, and considered it as a separate 
religious fast, thus never attempting to study or practise it as a 
science. This error is due to want of knowledge concerning the 
science of medicine on the part of the old translators. In case 
oisickness brought about by swallowing a ‘red stone’ (Tan-shih), a 
chronic illness or the swelling of the stomach, one may also 
adopt the above-mentioned method. 

[Note by I-Tsing ; I fear that there may be some who swallow 
a ‘red stoned®’ (Tan-shih); it is not a good thing to take, though 
it suppresses hunger. The Fei-tan (the ‘flying red stone’^®) is 
never found in any country but China. The swallowing of a 
stone is practised only in the Divine Land (i.e. China), but a 
crystal or an adularia (fit. ‘white stone’) sometimes produces 
fire; if swallowed, one’s body is ‘burnt and cracked.’ People of 
these days do not distinguish this, and those who die of this 

18. i.e. yellow inyrobalan, Mo/iSifagga vi.6.1. 

19. ‘Red stone’is identified wich the‘Red sand’ (Tansha), i.e. cinnabar or 
red sulphuret of mercury, by the commentator Kasyapa. 

20. The ‘Flying Cmnabar’, if swallowed, enables a man to fly (Kasyapa). 
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fault are innumerable. Thus one should be deeply aware of its 
danger. 

Poisons such as that of snake-bites are not to be cured by the 
above-mentioned method. While abstaining from food, walk¬ 
ing and working are to be strictly avoided. 

He who is taking a long journey can walk without any harm 
through fasting; but when the disease for which he is fasting is 
cured, he must take a rest, and eat newly-boiled rice and drink 
a quantity of well-boiled lentil-water mixed with some spice. If 
one feels chilly the last-named water is to be drunk with some 
pepper, ginger, or the Piper longura (Pippalif^. If one feels 
cold, Kashgarian onions (Paldndu) or wild mustard must be 
applied. 

It is said in the Sastra on medical treatment^^ : ‘Anything 
of acrid or hot flavour removes a cold, with the exception of 
dry ginger.’ But if mixed with other things it is also good. 
One should moderate and rest the body during as many days 
as one has been abstaining from food. Drinking cold water is 
to be avoided; other dieting is to be carried out according to 
medical advice. If one drinks rice-water it is to be feared that 
the phlegm will be increased. In case of being troubled by 
cold, eating will not hurt one; for a fever, the medical decoc¬ 
tion is that prepared by well boiling a bitter ginseng (the root 
o{ Aralia quinquefolia). 

Tea is also good. It is more than twently years since I left 
my native country, and this alone as well as the ginseng decoction 
was the medicament to my body, and I had hardly any serious 
disease. 

There are in China more than four hundred kinds of herbs, 
stones, stalks, and roots, most of which are excellent and rare 
in colour and taste, and very fragrant in their smell; thereby 
we can cure any disease and control the temper. In the heal¬ 
ing arts of acupuncture and cautery and the skill of feeling the 
pulse China has never been superseded by any country of 

21. These three pungent substances make tekatula gruel, Mahavagga vi. 17.1.. 

For Pippali, see Mahavagga vi. 6. 1, note 6. 

22. Not identified. 
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Jamhudvipa (India); the medicament for prolonging life is only 
found in China. Our hills are connected with the Himalaya, 
and our mountains are a continuation of the Gandhamadana^®; 
all sorts of things strange and precious are found there in abun¬ 
dance. From the character of men and the quality of things, 
China is called the ‘Divine Land.’ Is there any one, in the 
five parts of India, who does not admire China ? All within 
the foWr seas respectfully receive the command. They (Indians) 
say that Manjusrl is at present living in that country (China). 
When they hear that one is a priest of the Devaputra, all pay 
great honour and respect, wherever one goes. Deva means 
‘heaven’ and putra ‘son’; the priest of the Deva-putra is more 
fully ‘One who has come from the place where dwells the Son 
of Heaven of Cina (China)^^* We see that the herbs and 

23. This mountain range, Gandhamadana, is generally translated by 

‘Fragrant mountain’, sometimes more fully, ‘Hsiang-tsul’, i.e. ‘Fragrant 
intoxicating mountain.’ It is the region of the Anavatapta lake, 
from which the four rivers, Siia, Gahga, Sindhu, and Vaksu (Oxus) 
derive their source. This lake is perhaps the Manasarowar lake (lat. 
31'’ N., long. 81'’ 3) and Hiuen Thsang’s identification with the lake 
Sirikol (lat. 38° 20N.) on the plateau of Pamir may be altogether 

wrong (see Eitel’s Handbook, s,v. Anavatapta). So we should take the 
Gandhamadana as the high plateau north of the Himalaya, on which 
the lake Anavatapta lies. I-Tsing mentions this mountain again in 
chap, xxxiv. 

24. The Indians seem to have had some impression of Mannjui;t’s dwelling 
in China in I-Tsing’s time. We meet with this statement again in chap, 
xxxiv. 

25. The reader is reminded that the Chinese Emperor is still called the 
‘Son of Heaven’an old term used by Confucius or his direct disciples 
(B.C. 551-479). Deva-putra is a literal translation of‘Son of Heaven’ 
(Tien-tze). 

The name, Cina, which I-Tsing is using, is taken from Sanskrit, and 
probably is the same as Cina of Indian literature. But how long this 
name had been used in India or from which name of China it had 
been taken is uncertain. It was once supposed to have been taken 
from the Ch’in dynasty (B.C. 222), forming a landmark in Indian 
chronology, but this supposition was given up by several scholars. 
Nothing is certain but that Cina was used as denoting the Chinese in 
Hiuen Thsang’s and I-Tsing’s time. 

HS-32 
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stones are indeed excellent and of rare quality, but the tending 
and protection of the body, and the inspection of the causes of 
disease are very mnch neglected. Therefore I have here des¬ 
cribed the general methods of medical treatment in order to meet 
the wants of the time. When festing does not hurt at all, one 
should begin medical treatment according to the proper method. 
The medical decoction prepared from the bitter ginseng speci¬ 
ally serves to remove a fever. Ghee, oil, honey, or syrups 
relieve one from cold. In the country of La/a in W. India, 
those who are taken ill abstain from food, sometimes half a 
month, sometimes a full month. They never eat until the 
illness from which they are suffering is entirely cured. In Central 
India the longest period of fasting is a week, whereas in the 
island of the Southern sea two or three days is the limit. This 
is due to the differences of territory, custom, and the constitu¬ 
tion of the body. 

I do not know whether or no fasting for curing a disease 
should be practised in China. But if abstaining from food for 
a week proves to be fatal, it is because disease does not remain 
in the body; for while a disease is in the body, fasting even for 
more days does not cause death. I witnessed some time ago 
a man who abstained from food for thirty days and recovered 
again. Why then should we doubt the efficacy of long fasting ? 

Nor is it good to force a sick person when attacked by a 
violent fever to drink hot rice-water or to take food, simplv 
noticing that he is ill but not inspecting the cause of his illness. 
Nay, it is a dangerous thing ! 

There may be a case of recovery by such treatment, yet it 
is not after all worth teaching people to follow. Such is strict¬ 
ly prohibited in the science of medicine. Further, iti China, 
people of the present time eat fish and vegetatles mostly 
uncooked; no Indians do this. All vegetables are to be well 
cooked and to be eaten after mixing with the assafoetida, 
clarified butter, oil, or any spice. 

People (in India) do not eat any kind of onions. I was 

26. In the Brhat~saifhila Ixix. 11, Malava, Bharoach, Surat (Suiastra), 
Lata, and Sindhu are mentioned in one group. 
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tempted and ate them sometimes, but they cause pain while 
taking a religious fast and injure the belly, besides spoiling the 
eyesight and increasing disease, and causing the body to become 
more and more weak. This is why Indians do not eat them. 
Let the wise be attentive to my statement, and practise what 
is useful while giving up what is objectionable; for if one does 
not act according to what a physician has prescribed there is 
nd fault on the part of the latter. 

If practised accordingly, the method above mentioned will bring 
ease to the body, and perfection to religious work, thus comple¬ 
ting benefits both to others and to oneself. If the method be 
rejected, the result will be a feeble body and narrow knowledge, 
and the success of others as well as of oneself will be altogether 
destroyed. 

HURTFUL MEDICAL TREATMENT MUST NOT BE PRACTISED 

There are some places where a low custom has long been 
prevalent, i.e. whenever a sickness arises people use the urine 
and feces as medicaments, sometimes the dung of pigs or cats, 
which is put on a plate or kept in a jar. People call it the 
‘Dragon Dicoction,’ which, though beautifully named, is the 
worst of impure filth. Even in eating onions which are allowed 
(by the Buddha), one keeps oneself in a separate room of one’s 
own accord, and purifies oneself by washing and bathing for 
seven days before one comes among the Brotherhood. While 
one’s body is as yet impure one never enters an assembly, one 
is not fit to walk round a Stupa (tope), and must not salute 
or worship. 

As onions have a foul smell and are impure they are not 
permitted to be eaien except in case of illness The healing 
by a ‘putrid rejected substance’—one of the four Refuges of 
27. So Cullavagga v. 34. 1 and 2 (S.B.E., vol. xx, p. 154). 

2B. The four Refuges by which a Bhiksu has to live are explained in the 
Caturoarga-ninaya, chap, xxxv (Nanjio’s Catal., No. 1117); these are 
the four Mssayas of Mahavagga i. 30. 4, (1) Pindiyalopabhojanai^i 

(2) Pafvsukulacivararn; (3) Rukkhamulasenasanar^ ; (4) Putimutta- 

hhesajjaiu. 
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a Bhiksu—consists in the using of a putrid and old thing which 
has been thrown away; the object being to economise things 
to such an extent that only enough is left for bare subsistence. 
A valuable medicine is, of course, open to any, and it is never 
wrong to take it. 

Sanskrit words for ‘putrid-rejected-medicine^ are Puti-mukta 
(or -muktij-bhaisajya which are to be translated by the words 
‘putrid or old-rejected-medicine.’ 

Feces and urine are permitted to be used as medicine in the 
Vinaya, but these are the dung of a calf and urine of a cow^®. 
In India, those who have been condemned as lowest criminals 
have their body besmeared with dung and are forcibly driven 
out to a wilderness, being excluded from the society of men. 
Those who carry off feces and clear away filth have to distin¬ 
guish themselves by striking sticks®* while going about; when one 
has by mistake touched any of them, one thoroughly washes 
oneself and one’s garments. 

Our Great Master was in the habit of avoiding, first of all, 
people’s murmurs and slander while managing affairs according 

29. There is much controversy about the meaning of these words among 
the Chinese interpreters. Some would have ‘Futi-mutrabhaisajya’, i.e. 
‘having urine as medicine’; this is no doubt correct. I-Tsing and 
others, on the other hand, would have Putimukta-bhaisajya, and hold 
that it means the old medicine which was once used and thrown 
away, and that it is not the same as urine or feces. , I fancy that as 
the original Pali words, PuHinutta-bhesajja {Mahavagga i. 30. 4), may 
stand for either Puti-mutra-hhaiyjya or Puti-mukta-bhaisajya, thus a 
a difference of opinion may have arisen. Puti-muttam means ‘decom¬ 
posing urine’ (of a cow, Mahavagga vi. 14. 7), which is also mentioned 
below. Cf. the translation of Mahavagga i. 30. 4, ‘The religious life 
has decomposing urine as medicine for its resource.’ The Vinaya Text, 
part i. S.B.E., vol. xiii. 

30. So Buddhaghosa on Mahavagga vi.14.7 : Mutla-ha)itakan ti gomutia 
paribhavitam harltakav}. 

31. This statement is confirmed by Fa-hien. He says in chap, xvi of his 
narrative : ‘Crndala is the name for those who are held to be wicked 
men, and live apart from others. When they enter the gate of a city 
or a market-place, they strike a piece of wmod to make themselves 
known, so that men know and avoid them, and do not come into 
contact with them.’ Lcgge’s Travels of Fa-hien, p. 43. 
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to circumstances. Would He then allow the use of such foul 
things as filth assuredly in opposition to the wish of the people 
of His time ? The reasons why He would not do so are fully 
explained in the Vinqya. It is, indeed, mean to give others as 
medicine such a foul substance as urine or feces. One should not let 
people follow such a practice and make it a constant custom. 
If this be heard of by foreigners, the transforming influence of 
^ our country will be lessened. And again, why shall we not use 
all those fragrant herbs that exist in abundance ? Foul substances 
are what we dislike, how can we bear to give them away ? And 
as an antidote for snake-bites we have the ‘stones’ of sulphur, 
flowers of sulphur, and gamboge, and it is not very difficult to 
keep a piece by one. When infected by fever or malaria we 
have the decoctions of liquorice root, heng-shan^^, and bitter 
ginseng, which are not very difficult to keep prepared. Cold 
can always be removed by taking some ginger, pepper, and the 
fruit of Piper longum. Solid and dry sugar can satiate hunger 
and thirst when eaten. If there be nothing laid by to meet the 
cost of medicine, want of money is certain at the time of need. 
Are we free from fault if we disregard the teaching and do not 
practise it as we ought ? People use money lavishly and neglect 
to provide for imminent need; if I did not notify them, who 
would understand the points clearly ? Alas ! People would not 
take good medicine, and, seeking the least expense, would use 
the ‘Dragon Decoction.’ Though their motive may be to get 
some benefits from such medicine, yet they are not aware of 
their grave offence to the noble teaching. Some followers of 
the Aryasammiti school speak of the Puti-mukta-bhaisajya (as 
being the foul substance), but of course it is a different school 
from ours, and we have nothing to do with it. Though the 
Vinaya-dvavirnsati-prasanndrtha-sdstra (Nanjio’s Gatal., No. 1139) 
has also a certain reference to such medicine, this book is not what 
is studied in the Aryasarvastivada school. 

32. Lit. ‘‘constant mountain": it is a kind of wild tea, according to Kasyapa, 

[Translated from Chinese & annotated by J. Takakusuj 


3€xLtrlxml.cj€iJ. ^HjujLhA. 



INDIAN MEDICINE AND ITS EXTERNAL 
RELATIONS 

J. JOLLY 


A continuous exchange in the domain of medicine with the 
neighbouring people cannot be doubted, but regarding the 
kind and extent of these relations very littie has so far been 
determined. 

1. Tibet. H. Laufer’s excellent Beitrage. zur Kenntnis der 
Tibetischen Mediciri'- gives a good review. From the “Four 
Tantras” translated ('Sanskrit original unknown) in the 8th 
century onwards a lot of medical Sanskrit texts have been 
translated into Tibetan. The Tibetan medicine is, therefore, 
mostly based on the Indian medicine. For example, 9 openings 
of the body and 900 nerves are from anatomy, the theory of 
tridosa is carried to its logical conclusion, the harmfulness of the 
combination of milk and fish as well as the suppression of natu¬ 
ral discharges are mentioned under dietetics, the three myro- 
balans, the blue lotus (utpala), black pepper, garlic, ginger, 
cinnamon, root of costus (kustfya) are referred to in pharmaco¬ 
logy, the scarification with the horn of ox, the designation of 
instruments as millet-corn, bird’s beak, mouth of animal etc. 
are mentioned in surgery, the symptoms of the sex of foetus are 
given under the diagnosis of pregnancy. Several Tibetan works 
are translated into the Mongolian. The Tibetan medicine is 
used by Buryats, Dzungars, Tanguts, Volgakalmuk as also by 
the Lepcha and other Tibetan people of the Himalayas.^ 

2. Ceylon. Buddhism had brought medicine to Ceylon still 
earlier than to Tibet. However, apart from the Sdratthasangaha^ 
known only from the continuation of the Mahavamso, the Togdr- 

1. Two parts, pp. 41, 90, Berlin, Leipzigg, 1900. 

2. l.c. p. 15, cf. Lietard, Hist, de la Med., pp. 38ff. 

3. On an apocryphal work of this name see Geiger, Grani/r, 1.10. §1. cf. 

also Ainslie, Materia Medico of Hindustan, Madras, 1813, 2nd edn. 

London, 1826, 2, 525fr. 
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nava (13th century AD) appears to be the oldest medical work.* 
The modern Simhalese publications^ and the Simhalese MSS 
on medicine® at the British Museum appear to be based 
throughout on Sanskrit models. 

3. Burma. Although the fame of Susruta had spread about 
900 AD from Western India to Kamboja, Susruta, Dravyaguria 
and other medical works were directly translated from Sanskrit 
intb Burmese in the 18th century. The technical terms in Bur¬ 
mese medicine are also derived from Sanskrit.'^ 

4. Persia and Arabia. From the Aryan antiquity originated 
particularly the oldest Indo-Persian terms for physician and 
medicine (bhisaj — bizisk, bhesajam — baesazem), for magic spells 
(mantra — mathra), some names of diseases and the most common 
names of parts of human body. Further, we find the Bactrian 
physician Kankayana (bdhllka-bhisaj)^ referred to in Caraka 
(i.12.5, iv. 6. 21 etc.) as well as in the Bower MS (2.935). The 
Persian medicinal substance Pdraslyayavdnl is mentioned in 
Siddhayoga. Earlier than that Hihgu (Asafoetida) occurring 
in Suiruta and other works as well as the orange (Kdranga) must 
have been imported from Persia. In the middle age the cal¬ 
cination and extensive therapeutic use of quicksilver and other 
metals, the opium, the root of Bertram, the feeling of pulse in 
medical examination appear to have reached India from Arabia 
or Pensia. Later imports of medicinal substances from Persia 
need not be considered here. On the other hand, Indian works 
on medicine were translated into Persian already in the time of 
Abbasians or perhaps of the Sassanians. These are not avail¬ 
able at present. Then followed Arabic translations. Except 
Caraka and Susruta, the names of translated Indian authors 
are difficult to identify. Yet the Arabic accounts of the con¬ 
tents of these works and quotations therefrom in Ragi and other 
Arabic writers show that they deal with purely Indian product.* 

4. Geiger, §5. 5. Haas, 30. 631. 

6. Wickreraasinghe, Cat, SinhaL MSS, British Museum, 1900, 53ff. (Geiger). 

7. Forchhammer, The Jardine Prize, Rangoon, 1885, pp. 21, 104. 

8. cf. Weber, Uher Bahli, Bahlika, Sitzungsber, 1892. 

9. cf. the literature to § 5, pp. 811 in Jolly, Indian Medicine. 
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Very much Indian material is found in the preserved Persian 
work of Abu Mansur Muwaffaq on pharmacology (10th cen¬ 
tury). The author himself had made a scientific journey in 
India and cites much from Indian works^® which are indeed 
unknown. 

5. Greece. The Indian elements in the materia medica of 
Dioskorides and earlier authors can be easily ascertained; e.g. 
peperi— pippali, pepereosriza— pippalimula, costus— -kustha, ziggi- 
beris— srngavera, kardamomos— kardama (ela), kinnamomos^— 
tvaca, akoros— vaca, bdellion—kupeiros— mustdka, sak- 
charon— sarkard, sessamon— tila, etc.^^ Still more difficult it is 
to explore the origin of many further analogies between Indian 
and Greek medicine.To quote for example : the accom¬ 
plished humoral pathology, the raw, ripening and the ripe stages 
of fever— apepsia, pepsis and acme corresponding to the tumour 
and other ailments, the division of healing remedies into hot 
and cold, also in dry (ruksa) and oily i.e. moist (snigdha, picchila), 
the healing of diseases by remedies of opposite character, the 
purely Hippocratic emphasis on prognosis, the characterization 
of the physicians and the directions given to them reminding us 
of the oath of the Asclepiads, the influence of seasons in diete¬ 
tics, the recommendation of spirituous drink contrary to the 
religious view of the Indians, the quotidian, tertian and quar¬ 
tan fever, K^aya (phthisis) etc. in individual diseases, keeping 
in check the heart-troubles in negative bearing, the often occur- 
sensation of creeping round of ants on the body in respect of 
symptoms, the eating of earth in chlorosis, the simultanaeous 

10. Trans, by Achundow in Kobert’s Histoncal Studies, To my 
Identificirung von 21 indischen drougen in Muwaffaq printed there on pp. 
294fF. many additions can be made, e.g. red and white s^nd^iX—rakta- 
candana^ candana. 

11. cf. Royle, An Essay on the Antiquity of Hindu Mediciney London, 1837; 
German trans. by Wallach, Cassel, 1839, pp. Slff. 

12. cf. A. Webb, The Historical Relations of Ancient Hindu with Greek Medicine,, 
Calcutta, 1850, p. 34; Roth, ZI^MG, 26, 448; Haas, Lc, pp. 659fl;; 
Weber, Die Griechen in Indien, Sitzungsb^r, 1890; Fasbender, 
lungslehre etc^ Stuttgart, 1897, pp. 62-70; hietard, La Doctrine kumorale,^ 

II, 1897ff. 
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formation of all parts of body in the doctrine of development 
and midwifery, the birth of twins by the division of quantity of 
semen, the relation of the right part of body to the male sex of 
the foetus, the vitality of foetus in the 7th month and the con¬ 
trary in the 8th, the dismembering of the dead foetus and its 
extraction with a hook fixed in the eye-sockets, the movements 
for the advancement of placenta, the method of lithotomy in 
surgery, the paracentesis in dropsy, branding, cauterizing and 
cutting of hemorrhoidal tumours, bleeding, leeches (among 
them those coming from Greece, Tavana, Sus. i. 13. 13) and 
cauteries, many surgical instruments, the operation of the right 
eye with the left hand and of the left eye with the right hand 
and other details of the operation of the cataract in opthalmo- 
logy. A fragmentary MS (in the 1st cen. AD ?)i® having the 
form reminding us of the papyrus roll is preserved besides the 
manifold Greek coins minted in India. That in the period 
when Greek influence was predominant in India, certain medical 
writings of the Greeks might have found admission in India is 
indeed as easily possible as the Greek astronomy and astrology 
were, as is well known, received in India.Yet we must not 
overestimate the Greek elements. The humoral pathology 
which in its developed form reminds us of the Greek one, can 
also be connected with the harmony of the three guna-^ of the 
Sarnkhya philosophy and can be proved as early as the origin 
of the conception of the guna-s. The Greek influence must have 
been the strongest in the field of surgery. It is also to be noted 
that the Bower MS and Caraka contain nothing of surgery. In 
later works also surgery completely receded to the background. 


[Translated from German by C. G. Kashlkar] 


13. Hoernle, 69, 1.2.126ff. 

14. cf. Thibaut, Grundr. Ill, 9 § 29, 46. 

HS-33 
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ANALYSIS OF A TIBETAN MEDICAL WORK 

ALEXANDER CSOMA de KOROS 


The principal work on medicine in Tibet, is that entitled 
the rGyud-bshi (“the tract in four parts”). It is attributed to 
Sakya, though not introduced into the bKa’-gyur or bsTan- gyitr 
collections. 

When in Tibet I requested the Lama, my instructor in the 
language of the country, to give me an account of its contents, 
which he did in an abridged compilation divided, like the 
original, into four parts. The present translation of the Lama’s 
manuscript may be interesting to those who are curious on the 
subject of Tibetan literature, and the state of medical practice 
in that remote part of the world. The materials of the original 
are as usual all derived from Sanskrit works, which have not 
however hitherto been made known in an English dress. 

The following is the account given in the work itself of the 
manner in which this Treatise of Medicine found its way to 
Tibet. 

In the time of Khri-sron-lde-btsan (in the 8th or 9th 
century of the Christian era), a Tibetan interpreter Vairochana 
having translated it in Kashmir, with the assistance of a physi¬ 
cian-pandit Zla-ba-mhon-dga’ presented it to the above men¬ 
tioned Tibetan king. At that time it was received by a learned 
physician, and by several others, and afterwards it devolved 
successively to others till gYu-thog (the 13th in descent, from 
the first) styled the New gYu-thog, to distinguish him from the 
former physician of the same name, who is called ‘the ancient’. 
This physician much improved and propagated it; and at that 
time, it is stated, nine men became learned in medicine. 

The Lama, who wrote me this extract, enumerated several 
works on medicine, current in Tibet, of which the most celebra¬ 
ted is a commentary on the present work, entitled Vaidfirya 
snon-po (the lapis lazuli) written by Saiis-rgyas-rgya-mtsho, 
a regent at Lassa about the end of the 17th century. 

The Lama states that there are about forty books or works 
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written in Tibet on medicine, besides the five volumes in the 
bsTan-’gyur co\\e.cl\on, and the scattered occasional instructions 
on medicaments in the bKa-gyur. 

The chief medical school in Tibet is at Chak-phuri, a mona¬ 
stery at or near Lassa. There are also two others, in middle 
Tibet, of some repute. 

* FIRST PART 

This is entitled rTsa-la’i-rgyud the root or basis of the 
(medical) tract. It is divided into six chapters. 

First Chapter 

In this is described how bCom-ldan-’das (Sakya) transform- 
ntg himself into the shape of a chief physician, in a forest of 
medical plants, delivered his instructions, in a superb palace, 
in the presence of gods, sages (or rsi-s), and a large train both 
of heretic and orthodox hearers. 

Second Chapter 

He (Sakya) addressed his audience thus :— “Assembled 
friends ! be it known to you, that every human creature who 
wishes to remain in health; and every man who desires to cure 
any disease, and to prolong life, must be instructed in the 
doctrine of medicine. Likewise, he that wishes for moral virtue, 
wealth, or happiness, and desires to be delivered from the 
miseries of sickness; as also, he that wishes to be honoured or 
respected by others, must be instructed in the art of healing.” 
Then one of the hermits or Rsi-s (Drah-sroh) expressing his 
desire of promoting the well-being of others, requested his 
advice as to the manner in which he might become instructed 
in the doctrine of medicine. Then the teacher (Sakya) said ; 
(or commanded ;) “He must be instructed in the four parts 
of the medical science, which are the root or theory, explica¬ 
tion, instruction, and lastly manual operation; further he must 
be instructed in the eight branches of healing; viz. 1, the curing 
of the wholebody; 2, of particular diseases, incident to children; 
3, to women; 4, the curing of diseases caused by evil spirits; 5, of 
wounds made by a knife, spear, etc.; 6, of all sorts of venom- 
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ous or poisonous infections; 7, of the infirmities of old age; and 
8, the increasing of virlity in men. These are the principal 
divisions of the whole medical treatise.’^ 

The number of chapters in the four parts of this medical 
tract, amount to 156. 

In the explanatory part, there are 11 places or sections, and 
31 chapters; in the instructive part on cures or remedies for 
each specified disease, there are 15 circumstances and 92 chap¬ 
ters; the last part has four divisions and 27 chapters. 

Third Chapter 

The theory of the human constitution is illustrated by a 
similitude taken from the Indian fig-tree. Thus, there are 
three roots or trunks; thence arise nine stems; thence spread 
47 boughs or branches; thence 224 leaves; two blossoms, and 
three fruits. The explication of the simile is applied to the 
states of the body. The single root or basis of diseases; the 
stems, branches, and leaves arising thence, taken or considered 
in a healthy and in a diseased state. Distinctions with respect 
to wind; ditto, with respect to bile; as also to phlegm; their 
respective offices, operations or influences. 

There are seven supports of the body on which life depends : 
the chyle, blood, flesh, fat, bone, marrow, and semen. Descrip¬ 
tion of the three sorts of excretions or sordes of the body ; 
ordure, urine and sweat. 

The three generative causes of di.sease are : lust or ardent 
desire; passion or anger; dullness or ignorance. By the first is 
caused wind; by the second, bile; by the last, phlegm. The acce¬ 
ssory causes of disease are four : 1, season with respect to cold 
and heat; 2, any evil spirit; 3, wrong use of food; and 4, ill 
conduct of life. 

The parts of the body, commonly subject to diseases, are 
six : the skin, the flesh, the veins, the bones, the viscera and the 
bowels.” 

The proper places of the three humours are ; that of the 
phlegm in the upper part of the body, as the proper place of 
dullness, in the brain or skull; that of the bile, in the middle 
part of the body, which is appropriate to anger; and the wind 
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resides in the lower part of the trunk, in the waist and loins, 
as in its proper place. 

There are 15 ways or channels through which disease 
spreads itself. The channels of the motion of wind are : the 
bones, ear, skin, heart, artery and the guts. The blood, sweat, 
the eye, the liver, the bowels are the ways or vehicles of bile. 
The chyle, flesh and fat, marrow and semen, ordure and urine, 
the nose and the tongue, the lungs, the spleen, and the kidneys, 
the stomach, and the bladder, are the vehicles for the convey¬ 
ance of the phlegmatic humour. 

With respect to the three humours, this further distinction 
is made : wind is predominant in the diseases of old people; 
bile, in those of adolescents or youths; and phlegm, in children. 

With respect to place (or part of the body) ; wind occui's 
in the cold parts of the body; bile in the dry and hot parts; 
phlegm abides in the moist and unctuous parts. 

The several seasons, in which the diseases caused by any of 
these three hunlours prevail, are thus stated ; diseases caused 
by wind arise commonly during the summer season, before the 
dawn, and about mid-day. Those caused by bile, in autumn, 
about mid-day and mid-night. Phlegm prevails during the 
spring season, and in the morning and evening. 

There are specified nine sorts of diseases, in which there 
is no hope of recovery. 

On the 12 causes by which any of the diseases caused by 
any of the three humours, is changed into another, as wind 
into bile and phlegm, etc. 

All diseases are classed under two heads : heat and cold. 
Those, in which wind and phlegm prevail, being of natural 
water, belong to cold. Blood and bile, being of natural fire, 
belong to heat. The diseases caused by the worms and the 
serum, belong both to cold and heat. 

Fourth Chapter 

On the symptoms of diseases. On examining the tongue 
and urine. On feeling the pulse. On asking (orally) after the 
circumstances, how the disease first arose, and its progress— 
what pain is felt, what sort of food has been useful or noxious ? 
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Especially with respect to the tongue : If the tongue is red, 
dry, and rough, it is the sign of prevailing wind; if covered 
with a yellowish white thick substance, it is the sign of bile; if 
covered with a dim, white, soft, and moist substance, it is the 
sign of phlegm. 

With respect to the urine : If the urine of the patient is 
blue, clear like springwatei', and has much spume or froth, it 
is the symptom of wind; if yellowish red and thick, steaming or 
vapouring greatly, and diffusing a smell, it is the sign of bile; 
if white, with little smell, and steam or vapour, it is the sign 
of phlegm. 

With respect to the pulse : When the physician feels the 
pulse, if beating greatly upwards it somewhat stops (if irregu¬ 
lar), it is the sign of wind; a quick full beating is the sign of 
bile; a sunk, low, and soft beating is the sign of phlegm. 

The physician’s 29 questions to the patient about his food, 
exercise, and the pains or relief felt after having taken such 
and such a food, made such and such an exertion, etc. are 
here detailed. 

Fifth Chapter 

On the means of curing diseases. 

1. With respect to food : 

The several sorts of flesh, grain, vegetables, and liquids 
employed successfully in curing diseases caused by wind. Speci¬ 
fication of the several sorts of animal and vegetable food, and 
of soup and liquids or potions, by which bile is cured. Ditto of 
those that are good against phlegmatical diseases. 

2. With respect to one’s conduct of life or exercise : 

It is good against wind to remain in warmth, and to have 
a companion with whom one can best agree. Against bile : to 
remain in a cool and still place, or imdisturbed. Against 
phlegm : to cease from exertion or business, and to remain in 
warmth. 

3. With respect to medicaments to be used against these 
three humours : 

Those against wind are of three different tastes: sweet, 
sour, and saline; and with respect to their efficacy—unctuous, 
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heavy, and soft. 

Those used against bile are ; sweet, bitter, and nauseous 
bitter; their efficacy—coolness, thinness, and dullness, or 
bluntness. 

Those used against phlegm are ; hot, sour, and acrid; their 
efficacy—sharpness, roughness, and lightness. 

Mixtures of medicaments with respect to their tastes; for 
assuaging pains, and for carrying off diseases, or for purging. 

1. Assuaging medicaments ; 

Against windy diseases ; soup and medical butter (a kind 
of syrup). 

Against bile : liquid medicine and powder. 

Against phlegm : pills and powdered medicine (aromatics ?). 

The several kinds of soup are ; of bones, flesh, butter, 
molasses; of wine, etc. 

There are specified five kinds of syrup, according to the 
different principal ingredients, their several applications and 
effects. 

2. Depuratory or purging medicaments : 

In windy diseases—a gentle depuratory medicament. 

In bilious diseases—a purging physic. 

In phlegmatic diseases—emetics. 

With respect to the first there are specified three sorts of 
depuratory medicaments, the purging medicaments are of four 
kinds, the emetics are of two sorts. 

With respect to physical (or chirurgical) operation : against 
wind—the smearing of the body with butter, etc. and cauteri¬ 
sing in the Hor (or Turkish) manner. Against bile—phlebo¬ 
tomy, and cold water (or bathing in ditto). Against phlegm— 
warm applications, and cauterising. 

Specifications of the several kinds of cures against wind, bile 
and phlegm. They amount to 98 (compared to so many leaves). 
If the physician is skilful and diligent in his application, and 
the patient obedient and respectful, so will the latter soon be 
delivered from disease. 

Sixth Chapter 

Recapitulation of the three last chapters. According to the 
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former metaphor or allegory of the Indian fig-tree, there are 
three roots (or trunks) : 1, the root, place, or ground of the 
disease; 2, that of the symptoms, and 3, that of the manner 
of curing. 

There arise from the first trunk (or root) two stems : that 
of the unchanged state of the body, and that of the changed or 
diseased state of the body. 

From the 2nd trunk (or root) there arise three stems, 
namely, those of looking on, feeling, and asking (or of inspec¬ 
tion of the tongue and urine; of the feeling of the pulse; and of 
asking after the circumstances of the disease). 

On the 3rd trunk there arise four stems : those of the food; 
of the manner of living or conduct of life; of the medicaments 
used; and of the operations performed. Therefore, from the 
three trunks (or root) their arise nine stems. 

The number of the boughs or branches : 

Those branching from the stem of the unchanged body are : 
disease, the seven supports of the body, and the faeces. 

On the stem denoting the changed or diseased state of the 
body, there are the following 9 boughs : cause of disease, acces¬ 
sory causes, beginning of injured parts, place, way, time of 
arising (or of the fit), fruit or consequence, causes of transition 
from one into another disease; the reduction of all diseases to 
heat and cold. 

On the stem denoting the symptoms of diseases, there arise 
the following eight boughs : 2 of inspecting the tongue and 
urine. Of feeling the pulse, there are 3 : wind-pulse, bile-pulse, 
and phlegm-pulse. And in asking after the circumstances of 
the disease, there are 3. Altogether eight. 

On the stem denoting the manner of curing, there arise the 
following boughs or branches : 3 of food or meat; 3 of drink or 
potion; 3 of the manner of living or of the conduct of life; 6 oi 
physic with respect to taste and efficacy; 6 of the assuaging 
mixtures, with respect to taste and efficacy; 3 of depuratory 
physic. There are also 3 boughs of medical (or chirurgical) 
operations. Thus in all there are forty-seven boughs or 
branches. 
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The number of leaves (or of leafy branches) issuing from the 
47 boughs : 

1st. On the top of the unchanged stern, the enumeration 
of 25 diseases. 

2nd. On the top of the stem denoting the changed or 
diseased state of the body, 63 symptoms or tokens of indisposi¬ 
tion. 

3rd. On the top of the stem of inspection (or examination 
of the tongue and urine), 6 branches or leaves of inspection. 

dth. On the top of the stem of feeling, three sorts of pulse 
(or three manners of beating of the pulse). 

5th. On the top of the stem of asking the patient about the 
circumstances of the disease, 29 questions. 

6th. On the top of the stem denoting the food (diet, meat, 
and drink or potion) of the patient, there are the enumeration 
of such, as : 14 in respect to wind; 12 to bile; and 9 to 
phlegm. 

7th. On the top of the stem of the conduct of life, 6. 

8th. On the top of the stem of physic nine tastes and nine 
efficacies are enumerated, together 18; 3 kinds of soup or broth; 
5 kinds of medical butter or syrup; 4 kinds of potions; 4 kinds 
of powders; 2 kinds of pills; 5 kinds of physic. 

9th. On the top of physical (or chirurgical) operations, 
7 leafy branches. 

A summary exhibition of the above specified leaves : 

1. On the trunk denoting the place and ground of diseases, 
there are 188 leaves. 

2. On that denoting the symptoms, 38. 

3. On that denoting the manner of curing, there are 98 
leaves. Altogether making 224. 

There are two blossoms : health and a long life. 

There are three fruits ; moral perfection (or good morals), 
wealth, and happiness. 

These are the contents of the six chapters of the first part 
of this medical tract. 

HS.34 
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SECOND PART 

There are four things to be treated of in the doctrine of 
curing or healing; 1, What is to be cured or healed ? 2, With 
what is it to be cured ? 3, In what manner is it to be cured ? 
4, By whom is it to be cured ? 

ht Chapter 

With respect to the first question, What is to be cured ? the 
answer is : the disease in the human body. 2, By what means : 
By diet or regular food, exercise, medicament, and by chirurgi- 
cal operation. 3, In what manner is it to be cured—so that 
the patient recovering from his sickness, may remain long 
alive ? To this place belongs the examination of the symptoms, 
the rules of curing, and the manner in which the cure is perfor¬ 
med. The contents of this part of the treatise are reduced to 
four roots, and to 11 branches or minor parts. 

2nd Chapter 

Cure is ordained for the well-being of the body. The origin 
or generation of the body. Cause, and accessory causes thereof. 
Tokens or signs of birth. 

The cause of the generation of the body is stated to be : the 
father’s seed, the mother’s blood, and the arising of conscious¬ 
ness. If the first be predominant, there will be born a son; if 
the second, a daughter; if both are equal, then a hermaphro¬ 
dite. Should it happen that the blood be formed into two 
masses, then twins will be born. 

Out of the semen are formed : the bone, the brain, and the 
skeleton of the body. Out of the mother’s blood are generated 
the flesh, blood, heart, with the other four vital parts, (lungs, 
liver, spleen, kidneys) and the six vessels or veins. From the 
.soul or vital principle arises consciousness through the several 
organs. 

After the body has been thus conceived, the cause of its 
increase is in the two veins on the right and left sides of the 
womb, in the small vessel containing the mother’s blood for 
menstruation, and in the chyle formed from the mother’s food, 
which successively descending into the womb, concurs to the 
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coagulation or union of the semen, blood, and the vital princi¬ 
ple, and to their increase, in the same manner, as water is 
conveyed, by certain canals, from a watering pond, to a field, 
for the production of corn. 

The body, by the agitation of the (inward) air, being 
changed during 38 weeks, goes on continually increasing, for 
nine months. 

The continual increase of the foetus, or embryo, is thus : 
In the 1st week, it is like a mixture of milk and blood. In the 
2nd week, growing somewhat thick, it is of a ropy or tenacious 
nature, in the 3rd week, it becomes like curds. In the 4th 
week, from the form, which the embryo takes, is conjectured 
whether it will be a son, daughter, or hermaphrodite. In the 
1st month, the mother suffers both in her body and mind 
several disagreeable sensations. 

In the 2nd month, in the 5th week, the navel of the body is 
first formed. In the 6th week, the vital vein (or artery), 
depending on the navel. In the 7th week, the forms of both 
eyes appear. I n the 8th week, in consequence of the forms of 
the eyes the form of the head ari.ses. In the 9th week, the shape 
of the upper and lower parts of the trunk or body is formed. 

In the third month, in the 10th week, the forms of the 
two arms and sides (or hips) appear. In the 11th week, the 
forms of the holes of the nine organs become perceptible. In the 
12th week, the five vital parts (heart, lungs, liver, spleen, veins) 
are formed. In the 13 th week, those of the six vessels. 

In the 4th month, in the 14th week, the marrows in the 
arms and thighs are formed. In the 15th week, the wrists of 
the hands and the legs of the feet are perceptible. In the 16th 
week, the 10 fingers and the 10 toes become visible. In the 
17th week, the veins or nerves, connecting the outer and inner 
parts, are formed. 

In the 5th month, in the 18th week, the flesh and fat are 
formed. In the 19th week, the tendons or sinews and the 
fibres are formed. In the 20th week, the bone and the marrow 
of the feet are formed. In the 21st week, the body is covered 
with a skin. 
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In the 6th months in the 22nd week, the nine holes of the 
organs are opened. In the 23rd week, the hair on the head 
and on the body, and the nails commence to grow. In the 
24th week, the viscera and vessels become entirely finished; and 
then pleasure and pain is felt. In the 25th week, the circula¬ 
tion or motion of air or wind commences. In the 26th week, 
the memory of the mind begins to be clear. 

In the 7th month, the 27th to the 30th week, the whole 
body comes to entire perfection, or is completely formed. 

In the 8th month, from 31st to 35th week, the whole body, 
both within or without, greatly increses. 

In the 9th month, in the 36th week, there a rises a disagree¬ 
able sensation in the womb. In the 37th week, there arises a 
nauseous sen.sation. In the 38th week, the head turning to 
the entrance of the womb, the birth takes place. But, though 
the months are completed, yet, on account of the mother’s 
menstruation, and of wind, birth may for some time be 
delayed. 

Further it is stated, that if the right side (of the pregnant 
woman) is high, and the body light, there will be born a 
son; if the left side is high, and the body heavy, then a daugh¬ 
ter; if they both are in an equal state, an hermaphrodite. And 
if the middle or both the sides are high, then twins will be born. 

The tokens and circumstances of approaching birth are 
then described. 

(This may be seen at large, in the bKa'-gywr, in the work 
entitled dGa’-bo-mnal-’jug (Nanda entering into the womb). 

3rd Chapter 

The several members of the body are likened to certain 
things, 32 in number. 

The manner of the existence of the body, under four distinct 
heads ; 1. The quantity (in measure or weight) of the several 
constituent parts of the body, and the manner of existence of 
those parts on which the body depends. 2. The state of the 
veins and nerves. 3. On the nature of diseases, the enemies 
of the body. 4. The holes or openings for the circulation of 
the air, etc. 
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With respect to the 1st ; 

1. The quantity of the wind or air (in the body) is equal to 
one full bladder : that of the bile to the quantity of ordure 
once discharged ; that of the phlegm—to one’s three two-hand¬ 
fuls (the two hands three times full); that of the blood and 
ordure to seven ditto', that of the urine and serum to four ditto ; 
that of the grease and fat to two ditto', that of the chyle and the 
semen to one handful; that of the brain to a single handful; 
that of the flesh=500 handfuls; (one handful being as much 
as can be enclosed once in a single hand). Women have an 
excess of 20 more on account of their thighs and breasts. 

There are 23 sorts of bones; in the back-bone, 28 are distin¬ 
guished. There are 24 ribs; 32 teeth; 360 pieces of bones. 
There are 12 large joints of limbs—small joints, 250. There 
are 16 tendons or sinews, and 900 nerves or fibres; 11,000 
hairs on the head; 11 millions of pores of the hair on the body. 
There are five vital parts (or viscera) (as the heart, lungs, 
liver, spleen, and the reins or kidneys); six vessels, and nine 
openings or holes. In Jambudvipa the measure of a man’s 
height is one fathom or four cubits—deformed bodies have 
only 3-^ cubits, measured by their own. 

4th Chapter 

With respect to the 2nd section, showing the state of the 
veins. There are four kinds of veins or nerves : 1, that of concep¬ 
tion; 2, of sensation; 3, of connexion; and 4, that of vitality. 

The 1st : From the navel there arise or spread three veins 
or nerves, one of them ascends to the brain, and is acted on by 
the dull part of it, generating the phlegm in the upper part of 
the body. Another nerve (or vein) entering into the middle, 
forms the vital nerve, and depends for its existence on the vital 
nerve of passion and blood; that part of it, which causes bile, 
resides in the middle. The third nerve (or vein) descends to 
the privy parts, and generates desire both in the male and 
female. That part of it, which produces wind, resides in the 
lower extremity. 

The 2nd ; There are four kinds of the nerves of existence or 
sensation. 
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For rousing (or exciting) the organs, in their proper place, 
there is in the brain a principal nerve, surrounded with 500 
other smaller ones. Another nerve for making clear the organ 
of recollection or memory, resides in the heart, surrounded 
with 500 other smaller ones. 

That nerve, which causes the increase and renovation of 
the aggregate of the body, resides in the navel, surrounded 
with 500 other smaller ones. 

That nerve, which causes the increase of children, and 
descendants, resides in the privy member, together with 500 
other smaller ones—and comprehends or encompasses the 
whole body. 

The 3rd ; The nerve of connexion consists of two kinds, 
white and black. There are 24 large veins (or nerves), which, 
like as so many branches ascending the principal stem of the 
vital principle, serve for increasing the fle.sh and the blood. 
There are eight large hidden veins or nerves for making the 
connexion of the diseases of the viscera and vessels. 

There are 16 conspicuous veins connecting the outward 
limbs, and 77 others spreading from them, called ‘bleeding 
veins’ (that may occasionally be opened to let out blood). 

There are 112 hurtful or pestilential veins (or nerves) ; of 
a mixed nature, there are 189 others. Thence originate 120 
in the outer, inner, and middle parts, that spread into 360 
•smaller ones. Thence smaller ones encompass the body as 
with a net-work. 

There are 19 strong working nerves, which, like roots, 
descend from the brain, the ocean of nerves; from among them 
there are 13 that are hidden, and connect the intestines —six 
others, connecting the outward parts, are visible; from them 
spread 16 small tendons or sinews. 

There are three vital ne!“ves (or veins) in a man. The one 
encompasses both the head and the body; the second, associa¬ 
ting with respiration, moves accordingly; the third is the princi¬ 
pal, and connecting the veins or canals, for the circulation of 
air and blood, is occupied with generating or increasing the 
body, and being the vital nerve, is called, by way of eminence, 
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the artery or the principal vital nerve. 

With re.spect to the third point : 

Diseases of consequence happen in the flesh, fat, bone, ten¬ 
dons, nerve, intestines, and veins. 

Such diseases are counted in the flesh, 45; in the fat, 8; in 
the bone, 32; in the tendons or sinews, 14; in the intestines,. 
13; in the veins, 190. On the head, there are 62; on the neck, 
33; in the trunk of the body, 95; in the four hanging mem¬ 
bers (two hands, two feet), 112. Thus important diseases are 
reckoned 302, of which 96 are said to be very dangerous, which 
cannot be cured by any expense or skill. There are 49 that 
are dangerous in a middle degree, but which may be cured by 
learned physicians. The rest may be cured by others also; since 
they are of no great consequence, though they also be reckoned 
among diseases of magnitude. 

With respect to the fourth point ; 

Of the several orifices or passages for the conveyance of air, 
blood, drink and food, both within and without, are enumera¬ 
ted 13 in males and 16 in females. 

Through inconvenient food and exercise, these passages 
being hurt, there arises a distemper of the body, by the hum¬ 
ours being either too much increased, issued, or hindered; or 
by taking wrong direction, confusion is produced. When the 
passages are clean, and flee from any hurt, then the body is in 
a healthy state. 

5lh Chapter 

Characteristic description of the body. There is a two-fold 
division ; 1, Those parts which are subject to injury (the body). 
2, Those things by which they are injured (bad humours or 
diseases). First, of those that are subject to injury. These are 
thus distinguished ; the supports (or those parts which keep the 
body together), seven in number; as, the chyle, blood, flesh, fat, 
bone, marrow and semen. Excrements, as ordure, urine, and 
sweat; also the dirt of the teeth, and under the nails, and the 
impurity issuing from other openings or pa.ssages. 

Firstly. The office of the seven supports of the body, and 
of the three excrements, is thus described : 
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The meat and drink, after being digested in the stomach, 
are changed into chyle and faeces. These turn into oidure and 
urine, that is, for the nutrition of the body, by increasing the 
blood. The blood preserving the moisture or humidity of the 
body, keeps up life, and increases the flesh. The flesh covering 
and cleansing the body, both within and without, produces the 
fat. This makes the whole body unctuous, and causes the 
increase of the bone. This supports the body and increases 
the marrow. This improves the essential sap of the body, and 
produces the semen virile. This conduces to the well-being 
of the whole body, and to the production of a new one. 

The service, rendered by the faeces, is : the ordure serves 
for the support of the bowels, guts, etc. By urine, morbid 
humours are carried off; and it serves also for a support of the 
thinner faeces, and carries off the putrid thick sediments. 

The office of sweat is to soften the skin, and to change the 
obstructed pores of the hair of the body. 

Fire-warmth is the common gentle warmth, or heat, of the 
whole body. The warmth of the stomach is the principal 
cause of the d'gestion of meat and drink of every kind. If this 
warmth is in good state, the digestion of meat and drink is 
easy; no diseases then arise, the lustre of the face, the chyle, 
the supports of the body and life, then increase. Therefore, 
the warmth of the stomach must be kept up (or if lost, must 
be restored), with every endeavour. 

The manner in which meat and drink are changed. What¬ 
ever is eaten or drunk, is carried into the belly or stomach, by 
the vital air or wind; afterwards, by the aid of phlegm, it comes 
into fermentation of a sweet taste, and increases the quantity 
of phlegm. Afterwards, being digested by the aid of bile, 
taking a hot and sour taste, it produces bile. Afterwards, by 
the aid of the air or wind that conveys an equal heat to the 
whole body, the dregs or faeces being separated, and taking a 
bitter taste, it generates thin wind. The faeces being changed 
into thick (or solid) and thin (or fluid) parts, become ordure 
and urine. 

The chyle, after having passed by nine veins from the 
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stomach into the liver, it becomes or changes into blood; after¬ 
wards, successively, it is transformed into flesh, and the seven 
supports of the body. 

Secondly : The hurtful things or bad humours. These are 
three : wind, bile, and phlegm, each with a five fold division. 

1. Of Wind. The life-keeping wind or air resides in the 
upper part of the head; that whieh operates upwards, has its 
place in the breast; that which pervades or encompasses all, 
resides in the heart; that whieh communicates or conveys an 
equal heat to the body, has its seat in the stomach; that which 
cleanses downwards, abides in the lower part of the trunk. 

2. Of Bile. The digesting bile resides in the stomach, 
between the digested and indigested part; that which forms 
the chyle, resides in the liver; that which prepares or increases, 
in the heart; that which assists the sight (or causes to see), in 
the eye; that which gives a clear colour, resides in the skin. 

3. Of Phlegm. The supporting phlegm resides in the 
breast; the masticatory, in the indigested part; the tasting, on 
the tongue; the refreshing (or that makes contented), in the 
head; the conjunctive or uniting, resides in every juncture 
(or joint). 

The characteristic signs of the above-specified humours— 
that of wind : 'roughness, lightness, cold, smallness, hardness, 
and mobility. 

That of bile : unctuousness, sharpness, lightness, foulness, 
depuratory moisture. 

That of phlegm : unctuousness, coolness, heaviness, and 
dullness, softness or gentleness, steadiness, adhesion, passionate¬ 
ness. 

6th ChapUr 

On the works or action of the body. These are the body, 
the speech, and the mind. Virtue, vice, and undetermined 
cases. The five organs occupy their own place. The body 
is divided into basis (ground or support), age, nature (or cons¬ 
titution), division of diseses. The basis has a triple division. 

HS-35 
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Age also has the same number; that of nature or native dis¬ 
position, has seven. With respect to disease, the distinctions 
are : indisposition, and absence of morbid state. 

7th Chapter 

On the tokens of destruction (or approaching death) of the 
body: 1. Tokens of a far distant death. 2. of a near 

one. 3. Uncertain and 4. Certain tokens of death. Distant 
tokens are : any envoy (of death), dream, and change (by age) 
etc.; the near tokens are distinguished into near and very 
near. Uncertain tokens ; as, when after recovering from a 
sickness, one may live yet many years. Certain tokens, as, 
when the disease is incurable. 

A physician should be well acquainted with the tokens of 
death; that he may know whether the patient be curable or 
incurable, and to perform his medical service accordingly. 

8th Chapter 

On the increasing and decreasing state of sickness. Here 
is treated of the causes and accessory causes of the disease; the 
manner of its origin; the diseased part; the character and 
distinctions of the importance of each. 

The causes are proximate, and remote. 

9th Chapter 

There are three accessory causes that depend on the primary 
cause : the originating and spreading, the gathering together 
and arising; and the taking away of the disease. 

10th Chapter 

On the manner in which any disease takes place in the 
body. 

11th Chapter 

On the character of disease.s; as, an increasing, diminishing, 
and a perplexed, disease. The causes of which are to be sought 
in the too great or too small quantity of the three humours, of 
the seven supports of the body, and of the faeces. 

12th Chapter 

Division of diseases; with respect to the cause, the indivi¬ 
dual, and the kind of disease. With respect to the cause : 
this is attributed to the vicious three humours of this life; to 
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the consequence of immoral actions in former generations or 
lives, and to a mixture of both. With respect to the indivi¬ 
duals : they are, man, woman, child, old persons; and men of 
every description. The several diseases peculiar to each are 
enumerated. The number of the kinds of the common d'seases 
is stated to be 404, which are divided or distinguished out of 
several respects. As with respect to the vicious humours, princi¬ 
pal humour, place or injured part, and the kind of disease, 42 
belong to wind, 26 to bile, 33 to phlegm. Thus with respect 
to the humours, 101 divisions are made, and so on; with respect 
to the other points also, many distinctions or classifications are 
enumerated, each amounting to 101. 

13th Chapter 

With respect to the conduct. What course of life is to be 
taken ( to be free from disease ) : 1. continually, 2, at certain 
periods, and 3, occasionally, or as circumstances may require. 
The two first are treated in the next two chapters : 1, con¬ 

tinually to be done are ; worldly affairs and religious exercises 
or occupations; first, the leaving off every immoral action 
committed by the body, speech, and the mind; and the doing 
of such things as are agreeable to these, in every circumstance 
of life : as in eating, walking, sitting, mounting a horse, sleep¬ 
ing, etc. 

2, Religious occupations are the exercise of moral virtues, 
and the desisting from the ten immoral actions. 

14th Chapter 

On the periodical conduct of life, according to the different 
seasons (as the first and last part of winter, the spring, the hot 
season, summer, and autumn) ; with respect to diet, exercise, 
medicine, and chirurgical operations. 

15th Chapter 

On the circumstantial conduct of life, with respect to several 
cases, teaching that, one should not obstruct hunger and thirst 
(or abstain from meat and drink): not hinder yawning or 
gaping, sneezing, breathing, coughing (or ejecting phlegm), 
spitting, sleeping, nor any of the natural discharges, since the 
obstruction or hindrances of them may give rise to any disease, 
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of which several cases or examples are enumerated. 

16th Chapter 

The manner of using meat and drink : 1. The several kinds 
of food, and the manner of using them. 2. Several kinds of 
food that do not agree, and therefore may not be used together. 
3. Temperature to be observed. 

For food are used : grain (or corn), flesh, butter, vegetables 
or greens, and dressed victuals. There are two kinds of grain : 
1, growing in ears, and 2, in pods (as pulse). Flesh or animal 
food of eight kinds or sorts. Several kinds of unctuous or oily 
substances; as, butter, oil pressed from grains, kernels, fruits, 
berries, and trees or shrubs; grease, fat, marrow etc. To vege¬ 
table or green things belong potherbs etc. To dressed victuals 
or meals belong boiled rice, soup etc. Drinkable things are 
milk, water, wine etc. 

17th Chapter 

Enumeration of several kinds of food that it were dangerous 
to take together; as, fish and milk etc. 

18lh Chapter 

On the proper measure of food to be taken, or on temper¬ 
ance in meat and drink. 

19th Chapter 

On pharmacy, or the preparing of medicaments for healing 
any disease. Taste of medicament, efficacy, digestive quality, 
mode of composing etc. appropriate to any specified disease. 

20lh Chapter 

On materia medica, the efficacy of every simple medica¬ 
ment. The materials for medicaments are : precious and 
natural stones, earths, woods, vegetables, and those obtained 
from animals. In the text, and in another quoted work, 915 
articles are enumerated, and stated of each to what disease it 
may be applied especially, as a remedy. 

21st Chapter 

Specification of the classes of medicaments; their preparation 
and application to specified diseases. 

22nd Chapter 

On the five sorts of (chirurgical) instruments, employed in 
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trying or sounding any disease, in cutting etc. 

23rd Chapter 

That one may remain in health and ease, rules are prescrib¬ 
ed to be observed. 

24th Chapter 

Discrimination of the humours as the cause of any inward 
or outward disease. 

25th Chapter 

When the former are insufficient, it is taught, to seek it in 
the vicious inclination of the mind. 

26th Chapter 

To exhibit medical help, when the disease may be healed; 
and to give it up, when it cannot be cured. 

27th Chapter 

On the manner of curing diseases. How ? by whom ? with 
what ? The measure or length of time of curing. 

28th Chapter 

Detailed description of the curing of diseases. 

29th Chapter 

Common and peculiar mode of curing diseases. 

30th Chapter 

How to cure wind, bile, phlegm, is separately exposed or 
taught. 

31st Chapter 

The requisite qualities in a physician, that he should be 
well acquainted with the theory and practice of medicine; and 
be an impartial, upright, good-hearted man. 


THIRD PART 

Containing a full explanation of Diseases. [Containing the 
following chapters] ; 

1. Exhortation to the teacher (Sakya) to deliver a treatise 
or oral instruction on the manner of curing diseases. 

2. The curing of diseases arising from wind (or windy 
humours). There are five distinctions ; 1, causes; 2, accessory 
cause and effect; 3, division; 4, symptoms; 5, manner of curing 
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(diseases arising from wind). 

3. In the curing of diseases arising from (or caused by) 
bile, there are the following distinctions ; 1, cause; 2, accessory 
cause and effect; 3, division; 4, symptoms; 5, manner of curing; 
6, and stopping or hindering its progress. 

4. In the curing of diseases caused by phlegm (or phleg- 
matical humours), are considered : cause, accessory cause and 
effect, division, symptoms, and manner of curing. 

5. In the curing of diseases caused by the gathering toge¬ 
ther of the three humours (wind, bile, phlegm) and of blood, 
there are the following distinctions or considerations : cause, 
incident or accessory cause and effect, place, time, kind or 
genus, symptoms, manner or mode of curing, and the stopping 
of it for the future. 

6. In the curing of indigestion, the root (or primary cause) 
of inward diseases, there are the following distinctions or 
sections : cause, incident or accessory cause and effect, manner 
of its arising, division, symptoms, remedy or mode of curing. 

7. In the curing of a swelling (or a hard conglomeration 
or excrescence), there is treated of: cause, incident, division, 
place, manner of arising, symptom, mode of curing it. 

8. The curing of white swellings, a kind of dropsy. Here are 
considered ; cause, incident, division, symptom, mode of curing. 

9. In the curing of another kind of dropsy there are the 
same distinctions as before. 

10. The curing of dropsy is taught, by exposing the cause 
and incident, division, manner of arising, symptom, mode of 
curing, stopping or cessation. 

11. In the curing of phihisis or consumption of the lungs, 
there are the following distinctions : cause, and accessory cause 
or effect, division, symptom, mode of curing. And thus there 
are six chapters on curing inward diseases. 

12. In curing feverish diseases (where ;heat prevails) in 
general, there are the following distinctions : cause and 
incident, nature, symptom, mode of curing. 

13. 14. Further explanations on the causes of the heat 
and cold, in fever. 
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15. In the curing of a fever, in its beginning, or where 
heat has not yet taken the upper hand, there are enumerated 
the following distinctions : cause and incident, nature, name, 
division, symptom, mode of curing. 

16. In an increased or burning fever, the same distinctions 
are as before, except a trifling division. 

17 to 20. On curing several kinds of fever, such as are : 
the sly, hidden, inveterate, and the mixed ones. 

21. The curing of inflammation of any hurt or wounded 
part of the body, with several distinctions; and that of inward 
and outward hurt ; the inwards are, the viscera and the vessels; 
the outward parts are, the flesh, bone, marrow, tendon and 
fibre. 

22. The curing of heat or fever (arising from the contest 
between wind, bile, and phlegm), in which the mental faculties 
are troubled, with several distinctions to be considered; and so 
there are 11 chapters on curing fever (heat and inflammation). 

23. On curing epidemic maladies or infectious diseases, 
with several distinctions and divisions ; as, a kind of pestilence 
of Nepal. 

24. On curing the small-pox : cause and effect, definition 
of small-pox, distinction, symptom, mode of curing; distinction 
into white and black variolae, each having three species. 

25. The curing of infectious diseases affecting the bowels 
(colic), with several distinctions; purging the viscera and the 
lower vessels, affecting with greater or less vehemence; and so 
there are eight kinds of diseases affecting the bowels. 

26. The curing of swellings in the throat (or of ulcers and 
inflammations), and infective diseases, as the cholera ; the first 
has 4, the .second 11 subdivisions, or minor distinctions. 

27. With respect to catarrh, are considered : cause and 
incident, kind, symptom, mode of curing. And so are five 
chapters on infectious diseases, to which belong.s the cholera 
morbus also. 

28. In curing the upper part of the body, the head occup¬ 
ies the first place. Here are considered : cause, circumstantial 
accident, distinction, symptom, mode of curing. There are 
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eight distinctions, as wind, etc. 

29. In curing the diseases of the eyes, are considered : 
cause, incident, division, symptom, mode of curing, with 33 
distinctions of opthaimic diseases. 

30. Diseases of the ear; cause and incident, or accessory 
cause and effect, division or distinction, symptom, mode of 
curing. Distinction into disease of the ear, and deafness; that 
has six, this four, kinds. 

31. Diseases of the nose : cause and incident, division, 
symptom, mode of curing; there are five divisions or distinc¬ 
tions. 

32. In the curing of the diseases of the mouth, there are to 
be considered : cause and incidents, division, symptom, mode 
of curing. There is a six-fold division; as, the lip, the gum, 
etc. There are several distinctions of diseases, as six of the 
teeth; five of the tongue; six of the palate, and seven of the 
throat. 

33. In curing the diseases of goitre or swelling in the fore¬ 
part of the neck, are considered : cause and incident (or acces¬ 
sory causes), distinction, symptom, cure or remedy. There are 
eight sorts of goitre, as those arising from wind, bile, etc. Thus 
six chapters are on curing diseases in the upper part of the 
body. 

Now follows the curing of diseases affecting the viscera, and 
the entrails or vessels. 

34. In curing the diseases of the heart, there is treated of : 
cause and incident, division, symptom, and remedy. There 
are seven distinctions of diseases in the heart; as the throbbing 
or palpitation of the heart etc. 

35. In curing the diseases of the lungs are considered ; 
cause, division, symptom, remedy. There are eight distinctions 
of diseases. 

36. In curing the diseases of the liver, are treated of: 
cause, division, symptom, remedy. There are 18 distinctions 
of diseases. 

37. In curing the diseases of the spleen or milt, four things 
come into consideration. There are five kinds of diseases, as 
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inflammation, etc. 

38. In curing the disea.ses of the reins or kidneys, there are 
four considerations, with seven kinds of diseases; as wind in 
the reins, etc. 

39. In curing the diseases of the stomach, or the pit of the 
stomach, there are likewise four things to be previously consi¬ 
dered. And first, 16 kinds of diseases, as heat, cold, etc. and 
again five kinds, as wind, etc. 

40. In curing the diseases of the intestines or bowels are 
considered four things, as cause, etc. with the distinction of 
five kinds of diseases. 

41. In the curing of the gut of the entrails or bowels, are 
considered : symptom and remedy, with five distinctions of 
diseases; as cold, puffing up, etc. Thus eight chapters are on 
curing the diseases of the viscera and vessels. 

Diseases of the privy parts. 

42. 43. In these two chapters for male and female cases 
are considered: cause, etc. four, with nine and five distinctions 
of disease respectively. 

This class of disorders is called secret disease. 

The curing of little diseases. 

44. In the curing of hoarseness, or difficulty of using the 
voice, are considered: cause, incident, etc. four, with seven 
distinctions of diseases; as wind, etc. 

45. In curing aversion from food, or restoring the loss of 
appetite there are considered: cause, etc. four; with four dis¬ 
tinctions of that disease. 

46. In curing the distemper of continual thirst, are consi¬ 
dered: cause and incident, etc. four, with five kinds of that 
distemper; as wind, bile, etc. 

47- In the curing of the hiccup, the disease of convulsion 
of the stomach, are considered : cau.se and accident, etc. four, 
with five distinctions of that distemper; as from meat or 
food, etc. 

48. The curing of the difficulty of breathing : cause, etc. 
HS-36 
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four; with five minor distinctions. 

49. The curing of a sudden cholic, a distemper of the 
bowels, are considered : cause and accident, etc. four; with 
three principal, and eleven minor kinds of that distemper; 
besides some others that are enumerated, as heat and cold; 
worms and phlegm, etc. 

50. The curing of diseases arising from worms (in the belly 
or bowels ) : and insects, are considered ; cause and accidents, 
etc. four, with two distinctions inward and outward worms or 
insects; as belly worms, lice, and nits. 

51. In curing vomiting, are considered: cause and acci¬ 
dents, etc. four, with four distinctions of that distemper, as 
wind, etc. 

52. In curing purging diseases (or dysentery), are consi¬ 
dered ; cause, etc. four, with four distinctions of that distemper, 
etc. 

53. The curing of obstruction of stools, or of evacuation, 
four things to be considered, and five kinds of that di.stemper 
are enumerated. 

54. In curing dysury (or difficulty of making urine), is 
treated of the cause and accidents, etc. four, with several 
distinctions of the kinds of that distemper. 

55. In curing the frequent discharge of urine; cause, etc. 
four, with the three kinds of that distemper, arising from 
phlegm has again 10 di.stinctions. 

56. In curing the disease called the “Indian heat” (very 
dangerous to Tibetans, by causing excessive heat and frequent 
evacuations, of which many die who visit India), are consi¬ 
dered : cause, etc. four, with four distinct divisions of that 
distemper. 

57. In curing the swelling or enlargement of the feet, are 
considered : cause, etc. four, with four distinctions of that 
disease. 

58. In curing the gout are considered : cause, etc, four, 
with six distinctions of that painful distemper. 

59. In the curing of diseases arising from the serum or 
watery parts of the blood (yellow water, bad or corrupt 
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humours), are considered : the manner of its origin, its division, 
symptom, mode of curing, with several distinctions. 

60. The curing of the disease called “the white vein,” 
with several divisions and distinctions. 

61. The curing of cutaneous diseases. Of these there are 
several divisions and distinctions. 

62. The curing of miscellaneous diseases of the smaller 
kind : such as contraction or sinking of the sinews; dysentery; 
vomiting; any hurt caused by fire; hurt or wound made with a 
needle; or when a needle or the iron-point of an arrow happen 
to be swallowed; choaking or suffocation; on the stopping of 
any thing in the throat, as, a beaid of corn, bone, fish-prickle; 
the entering or swallowing in of a spider or scorpion; intoxica¬ 
tion; stiffness of the neck; ill smell of the body; hurt of the 
hands and feet caused by cold and snow; the creeping of any 
insect into the ear; the swelling of the teat of a woman. The 
curing of all such di.seases is called the cure of small diseases. 
Thus there are 19 chapters on minute diseases. 

The healing of wounds, sores, or ulcers. 

63. The curing of ulcers here are considered : cause, etc. 
four, with several distinctions. 

64. The curing of the hemorrhoids (piles or emerods in 
the fundament) : cause, etc. four, with six distinctions. 

65. The curing of St. Anthony’s fire (any swelling full of 
heat and redness) : cause, etc. four, with several distinctions, 
and the places (or parts) where generally they occur. 

66. The curing of the Surya disease affecting the lungs, 
liver, etc. its beginning, etc. four, with some distinctions. 

67. The curing of cancerous or virulent bad sores or 
ulcers ; cause, etc. four, with eight distinctions. 

68. The curing of the swelling of the testicles : cause, etc. 
four, with six distinctions. 

69. The curing of a disease in the foot and thigh, called 
rKah-bam or enlarging and corruption of the feet, etc. a 
painful disease in the bones accompanied with inflammation, 
and blue colour of the skin ; cause, etc. four, with several 
distinctions. 
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70. The curing of the ulceration in the perineum ; cause, 
etc, four, with some distinctions. 

71. The curing of diseases incident to Infant children, with 
the description of several surperstitious customs or practices 
which are performed at the birth of a child, as examination of 
the time at which it was born, whether it is lucky or unlucky; 
imparting of the benediction; the cutting of the umbilical cord; 
the making it live long; the making it suck, the time, etc. etc. 

72. The enumeration of several diseases common to infants 
and children : cause, etc. four, and the mode of curing them. 

73. The curing of diseases caused by any (supposed) evil 
spirit, 12 kinds of such diseases ; symptoms and remedy. 

Thus three chapters are devoted to the diseases of infant 
children. 

Then follow, on curing the diseases of the female sex. These 
distempers are thus distinguished : general, peculiar, and 
vulgar or common. 

74. On curing the diseases of the female sex, in general, 
are considered ; cause, etc. four, with two distinctions origina¬ 
ting in the blood and wind. 

75. The curing of the particular diseases of woman : cause, 
etc. four, with many distinctions; as with respect to the several 
humours, of which they arise. 

76. The curing of the common or vulgar diseases of 
women, with the circumstances of child-birth. 

On curing diseases caused by evil spirits. 

77. The curing of diseases caused by a ghost (or evil spirit), 
of which there are 18 kinds enumerated, from among the Sura-s 
and Asura-s. Here are considered : cause and incident, division, 
symptom, and remedy. 

78. The curing of insanity or madness : cause, etc. four, 
with seven distinctions, as it is caused by wind, bile, etc. 

79. The curing of a kind of insanity called “forgetfulness” 
(lunacy ?) : enumeration of its several kinds, the symptoms, and 
the remedies. 

80. The curing of palsical diseases, and the telling of the 
periodical time of their occurence, the symptoms, and the 
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remedies for preventing their recourse. 

81. On the curing of diseases, in which the body is infested 
with cancerous ulcers, is eaten away and dissolved : considered 
cause, etc. nine, with 18 distinctions respecting its different 
kinds, and the places (or parts) which are generally affected. 

The above five chapters are on such diseases as are supposed 
to be caused by the influence of some malignant demon. 

82. On the curing or healing, in general, of wounds, made 
by any kind of weapon or tool. Here into consideration come; 
!, cause; 2, accessory cause or incident; 3, nature (of wound); 
4, definition or description (of the wound); 5, its name; 6, place; 
7, division; 8, symptom, mode of curing or remedy, excision or 
cutting out, cicatrizing. 

83. The curing of wounds on the head, here are consi¬ 
dered : the manner of its being, examination of the injured 
part, manner of curing, recovering, or being overpowered. 

84. The curing of wounds on the neck or throat, where the 
bone, vein, or nerve, and the tendon or sinew come into consi¬ 
deration. 

85. The curing of wounds on the upper and lower parts 
of the thumb of the body; manner or that of being; symptom, 
remedy, healing. 

86. The curing of wounds on the hanging members (arms 
and legs), the knowing, the importance or consequence of, etc. 
symptoms in general, mode of curing, or restoration. 

Thus four chapters were ou curing wounds; henceforth the 
curing of poison, or remedies against poisoning. 

87. The curing of injuries caused, by artificial or prepared 
poison. Here are considered; the kind of poison, entrance or 
infection; quality, the manner of its spreading or prevalence; 
remedies employed, final cessation or remains. 

88. The curing of simple poison, and of poison in the flesh. 
With respect to the first : cause, symptom, remedy; in the 
second case, two points more come in consideration. 

89. The curing of real or material poison. Two cases ; 
1, spreading; and 2, not spreading. 

These three chapters were on curing injuries caused 
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by poison. 

90. On curing the weakness of old age, or procuriag 
strength to weak, old men. Emoluments, place, recouise to, 
remedy. 

91,92. On the means of increasing the power of vigour 
in men. 

Here ends the summary extract of the 92 chapters, on the 
instruction of curing diseases. 

FOURTH PART 

Which contains the explanation of the practical part of 
Medicine. [Containing the following chapters ]: 

1. The examination of the pulse, wherein 13 cases are 
enumerated on the character of the distemper. 

2. The inspection of urine, wherein, as it is said, the 
vicious state of the whole body may be seen, as in a mirror. 

Thus two chapters are on examining the pulse and urine. 

Afterwards, when the character and name of the disease 
has been found out, what sorts of medicaments are to be 
administered, is exposed. 

3. First liquid medicines, of which there are 54 for curing 
inward heat, and 23 for assuaging cold fits or ague. Together 
there are 77 sorts of liquid medicine. 

4. Enumeration of powdered medicine, or medicaments 
in powder, of which the mixture is stated to amount to 96, for 
assuaging the heat of any distemper; and 69 against cold fits. 
Both together^ 165. When they afford no relief, there is 
taught of another remedy. 

5. Physic or medicaments in pills, of which the different 
kinds of mixture amount to 22. 

6. The several kinds of syrup (a kind of mixture) are 
described or taught, of which 15 are for assuaging heat, and 
5 against cold fits. Both together=20. 

For procuring strength to the body, and for drawing out 
an inveterate disease, 

7. Is taught ofa niixture, called medicinal butter consist- 
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ing of several ingredients, of which there are 14 sorts for curing 
heat, and nine for taking away cold fits. Both together=23. 

8. 13 kinds of mixture of calcined powder, for curing an 
ague caused by a too much abundance of phlegm. 

9. 17 kinds of mixture or syrup, especially for the purpose 
of assuaging heat. 

10. 19 species of mixture of medicinal wine (or spirituous 
beverage), are enumerated, for curing diseases, in which wind 
prevails. 

11. A mixture, as a remedy against any inveterate malady 
whatever, prepared of precious stones, for curing the diseases 
of princes, and of opulent men. One against heat, and 11 
against cold; eight against both; together=20. 

Since men, in general, cannot have precious stones required 
for such a mixture for curing diseases, in the 

12. Is taught of such vegetables or plants that are procur¬ 
able by all, of which the several mixtures amount to 28 for 
curing heat; and 14 for assuaging cold fit. 

Thus taking together all assuaging remedies from the liquid 
to the vegetable medicines, there are 418. So much of the 
assuaging remedies. When they are insufficient, in the 

13. Is taught of purging or depuratory medicines in general. 

14. Of purging medicines operating downwards, for carry- 
away corrupt blood, bile, and the relics of other diseases. There 
are three kinds of such purging (or depuratory), medicines, 
operating : gently, moderately and strongly; of which all there 
are 82 species. 

15. For carrying upwards or ejecting the remains of .such 
diseases, as belong to the phlegmatical kind : here vomits are 
prescribed, of which there are eight of the stronger, and eight 
of the gentle kind, both=16. 

16. A composition of medicine, for cleansing or purging 
the nose, five of the gentle, and two of the strong kind. 

17. Elixirs or extracted juices, for drawing downwaids the 
diseases in the entrails or intestines and guts. 

18. The same continued and specied. 

19. Elixirs or mixtures for cleansing the veins (or depura- 
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tory elixirs for do). Thus seven chapters are on depuratory 
medicines. 

If by the above means there is no sufficient relief, in another 
sutra is taught of other soft and hard remedies. 

20. How to let blood in such distempers, when heat pre¬ 
vails. There are counted 77 veins, of which any may be opened 
for letting out blood. 

21. The application of a caustic for curing diseases, when 
cold, or cold fits prevail. 

22. The use of a venomous mixture. 

23. On the use of medical bath, for diseased members. 

24. On adhibiting medicinal unguents. 

25. On medicines operating downwards. 

26. The conclusion. Though there be many ways (1,200) 
of examining the heat and cold prevailing in any disease, they 
all may be reduced to the following : to look on the tongue 
and urine, to feel the pulse, and to ask (after the circumstances 
of the beginning and progress of the disease in question). 

Thus the remedies adhibited against diseases, though they 
be counted many (1, 200) yet they may be reduced to the follow¬ 
ing four classes : medicament, manual operation, diet, and 
exercise. Medicament is either assuaging or depuratory; the 
manual operation is either gentle or rough; food is either 
useful or noxious; the exercise is either violent or gentle. 

Again : though there be numbered 360 practical modes of 
curing diseases, they may be reduced to these three : examina¬ 
tion of the patient (or of the symptoms of the disease). Rules 
for curing such and such disease. And the manner in which 
the remedy is applied. 

There is taught also of preservatives for a physician, to keep 
himself safe from any malignant infection from a patient. 

27. Recommendation of this treatise to the care of the 
audience, by the teacher, Sakya. Classification and moral 
application of the above enumerated 404 diseases. 

The volume concludes with an account of the mode in which 
this treatise on medicine (consisting of four parts) reached 
Tibet, which is briefly incorporated in the introductory remarks 
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SANTAL MEDICINE 
P. O. BODDING 

I 

In the paper called The Santals and Disease,'^ the general 
ideis of the Santals as regards the nature and causation of 
disease, their superstitions, and their general attitude in connec¬ 
tion with disease and death have been stated. The doings of 
their medicine men and ojhd-s have also been told, samples of 
their mantar-s and invocations have been given, and so on. For 
all such matters the reader is referred to the paper mentioned. 
Practically nothing has been mentioned in that paper concern¬ 
ing what corresponds to what we understand by medicine. 
This will be given here in the following pages. Before entering 
on details some remarks may be called for, as regards the origin 
of this work and as regards certain sides of the Santal way of 
practising medicine, and other matters that have not found a 
place elsewhere. 

The writer’s interest in the matters here treated of is of a 
double nature, partly and principally ethnological, and partly 
‘medicinal’. It should, however, be added that the writer is 
not a medical man, perhaps the very reason why he has taken 
up a work like the present one, and he hopes, it will be found 
that he has nowhere attempted to intrude into the domain of 
the profession. 

To know how an uncivilized people tries to face and fight 
disease and everything connected therewith, is to know how 
they try to tackle, or evade tackling, some of life’s great prob¬ 
lems. Facing disease man often reveals what is otherwise only 
seldom seen. 

1. This forms the first chapter of P.O. Bodding’s Studies in Santal Medicine 
and connected Folklore oi Xhc Asiatic Society of Bengal, vol. X, 

pp. 1-44)—Ed. 
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As regards their medical practice, the attitude of the Santals 
may be summed up as being, accotding to their lights, practi¬ 
cal treatment, combined with superstition, resulting in, some¬ 
times, a quite sensible attitude, and sometimes in absurd 
attempts to gain the victory over the enemy. 

Knowledge of their medicine will, within certain limits, 
show their knowledge of nature, and how they use this know¬ 
ledge. 

It is also of some interest to know what disease a people 
'like ithe Santals has, or knows of, and to ascertain their amount 
of knowledge in this respect. In this respect I have had assist¬ 
ance from properly qualified doctors (from Mrs. Bsdding, 
M.B. & Ch. B. [Edin.] and, at one time, from Dr. B. B. Bogh). 

There is just a possibility that in the very large heap of 
medicinal ingredients made use of by the Santals there may 
be one or two, the qualities of which it might be advantageous 
,to find out and to test. 

' When the writer in January, 1890 came out to the Santals, 
he' was from the very first brought into contact with their 
medicine. It did not take long to be made aware of the 
Santals having medical treatment and medicines of tlihir own, 
and of their belief in this. They might doubt the efficacy of 
certain medicines; but many were affirmed to be as 

they called it. 

It was not seldom to hear them profess to be ' able to cure 
what European doctors consider hopeless. In .some cases (not 
hopeless ones) that came to the writer’s notice it also seemed 
to be a fact that they had applied remedies of ah efficacious 
nature. 

< This po.ssibility that something of value might be found, 
in connection with ethnological curiosity, made me commence 
taking down ‘prescriptions’ of theirs that I happened to come 
across. I think the first I ever wrote down was one of their 
remedies for rabies. One of our workers had a large scar at 
pit of the stomach. Being asked how he had got this, he told 
he had once been badly bitten by a mad dog. His grandfather 
had given him some medicine, and nothing had happened to 
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him, whilst others that had been bitten by the same dog and 
had got no medicine, all died. Then came a remedy for gravel, 
another for dysentery, and so on, to be followed by ‘medicines’ 
to prevent a wife from running away, and remedies of a similar 
nature. As will be understood, I got from the very first iiito 
the middle of it and was met with examples of what might be 
sensible, and with examples of rank humbug and supersitition. 

There is scarcely a grown up Santal man who has not some 
knowledge of the kind of medicine treated of here, as is only 
natural considering the lack of real professional help amongst 
the people; every one has to rely to some extent on himself. 
One man knows, e.g., a remedy for cough, another for diarr¬ 
hoea, a third for snake bite, and so on. It is ‘reported’ to have 
helped some; then why not others ? Some are regular specialists 
in the treatment of, e.g., tuberculosis or venereal disease, charg¬ 
ing specialists’ fees. Some persons may have established quite 
a reputation and are sought by patients from far away. 

It might also be mentioned that the Santal young men are 
supposed to go through a kind of course in mantar-s and medi¬ 
cine ampng other matters. This has been fully described in 
the paper entitled The Santals and Disease. ' ■ ' 

Some know remed es for several diseases, and a few have 
taken up seriously ‘medicine’ as a profession and are all round 
medicine-men who try to, or profess, to cure all diseases and 
ills not caused by supernatural agencies, i.e., by boftga (evil 
spirits of sorts) or by witches. 

It should be mentioned, that there are very few Santals, if 
any at all, who have ‘medicine’ for their only means of subsis¬ 
tence, For most it is a mode of earning just a little outside the 
ordinary, a means of getting good food and a drink now and 
then. For some few it may mean a good income in addition 
to their agricultural earnings. 

It: is generally only men who practise. Women may some¬ 
times be round assisting their husbands when they give certain 
medicines, e.g. to females. A practising woman would uiidoubt- 
edly be suspected of being something more than a ‘doctor’, she 
would be taken to be a witch very likely. It may^ however, 
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happen that a woman ‘knows’ some remedy or other and may 
make use of such knowledge. I have heard of a very few 
women practising, all considered ‘doubtful’, but also clever 
‘doctors’. 

As mentioned above, the writer commenced taking down 
‘prescriptions’ and other matters connected with Santal medi¬ 
cine some thirty-four years ago, and continued doing so occa¬ 
sionally, so long as people were found who could be ‘tapped’. 
How many such sources there have been, it might be difficult 
to say. I shall mention a few of my sources as examples. 

At Mohulpahari where the writer has spent most of his i ime 
in India and has his home, a Santal, living in the village of 
the same name was regularly practising. He was one of the 
most sensible of his class that I have come across. His reme¬ 
dies were all herbs, roots, barks and fruits of sorts, never a 
large conglomeration of all kinds of stuff (some of them next to 
impossible to procure, a method offering an easy expedient, 
although perhaps not often resorted to, of putting the blame for 
failure on the absence of some of the stuff enumerated). I also 
saw this man setting a fractured bone very nicely and doing 
other things which one would not think an uncivilized Santal 
capable of, and which they, for the matter of that, also gene¬ 
rally are unable to do properly. 

I prevailed upon this man to sell me his knowledge. He 
came when he ‘remembered’ something, and some three scores 
of the ‘prescriptions’ recorded are due to him. He made me 
promise, that so long as he lived I should not divulge his mode 
of treatment or any of his secrets to anv one here in these parts, 
in order not to give him competitors and deprive him of certain 
means of income. He is dead now many years ago. This man 
did not believe in ojhaism, but I have been told that in o der 
not to lose his practice, and to please his patients he had to 
affect appeasing the bongd-s by offering sacrifices to them, a 
significant feature both as regards himself and as regards his 
patients. 

Another Santal from whom I have got a large number of 
‘prescriptions’ is one of our mission-workers now in the Dinajpur 
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district. He had been practising both in this district and in 
Dinajpur long before he became a Christian, and has continued, 
although perhaps not to such an extent as formerly. Having 
heard of his reputation I asked him to write down his know¬ 
ledge. Not being much of a calligrapher himself he dictated 
what he had to tell to a schoolmaster. In many cases he has 
given also some of the symptoms of the diseases. He apparent¬ 
ly has a very strong belief in the efficacy of his medicines. 
This man is the most ‘learned’ Santal ‘physician’ I have come 
across. He has collected ‘prescriptions’ from all sides, accord¬ 
ing to his lights not uncritically, as I have understood him to 
know of much that he has not put down, because he did not 
believe in it. Most he has got from other Santals, a few he 
must have got fram Bengali sources. 

A third ‘authority’ who might be mentioned is now an old 
man who has been with the writer for more than thirty years, 
as a literary helper and ethnological collector. When he heard 
about this matter being looked into he became quite excited 
and forthwith commenced to go round collecting stuff from all 
he could get hold of. Many ‘remedies’, the essential part of 
which is based on superstition and belief in magic, have been 
collected by him. 

Other pieople showed a similar interest, when they heard 
about the prospect of something being published on their own 
medicine. Several persons came and offered their ‘knowledge', 
sometimes for a consideration, but just as often out of interest 
in the fact that their own medicines were to be brought to the 
knowledge of others. The large number of contributors made 
it possible to follow several of these remedies to some common 
source. There may also be some common forms of treatment, 
presupposing a kind of ‘school’ if such an expression is 
permitted. 

I have to thank my old friend and colleague, the late Mr. 
H.I. Muston, for having relieved me of the drudgery of trans¬ 
cribing and translating most of the Santali original manuscripts. 
Wherever possible it has been thought to be of interest to have 
a literal translation. When there seems to be no doubt on 
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the subject, our names of diseases have been given. 

I am sorry I have not been able to get the botanical names 
of all the plants used in Santal medicine, and I am not quite 
certain as to the correctness of'all the botanical names given.' 
The Santali names are there, and if air-y one should ■wish to 
investigate the nature of the stuffs used it 'will always be possi-. 
bie to procure the geiruine article itself. I-have,as to botanical 
names, drawn freely on Dr.- Campbell’s dictionary. 

It would have been easy to cut the whole down so as to 
leave only the botanical ingredients of the different ‘prescrip¬ 
tions’. Doing this would, however, have made the present 
work serve only one of the purposes for tvhich it is written, 
and that not the essential one, viz., to be of some possible 
service to medicine. When so ihuch ' more has been recorded 
and a literal translation has been given, the great ethnological 
interest attached to the subject must serve as an explanation 
and excuse. - - ' . 

II .m. ^ ■ h ' _ : 

As to the original 'sources of these “pre'criptions’ it'ds 
difficult to say anything with certainty; it seems that the bulk 
of them is indigenous. The' ingredients are mostly what is to 
be found in the forests of the Santal country; the names are 
.mostly Santal ones. ’ r 

So far as I remember only tivo are of clear European origin, 
that of Cod-liver-oi! for hight-blindhess; quite recently^ received 
through missionaries, and carbolic acid u.sed- against' syphilis. 
This last one they have very likely'received from sorhe com¬ 
pounder or other. The use of hot tea for dysufia and constipa¬ 
tion is likely a‘discovery’of their o-wti. . ' )V : 

A few are easily traced to Indian bazar medicine, viz.; those 
that for ingredients have stuffs bought in the b'azar-i, all having 
Bengali or Hindi names. i 

Some may possibly have originally come from one of the 
Hindu systems of medicine! Those who -have Studied these 
will be able to tell whether this is so of not. I have'Understood 
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that some Santal q/Aa-s have,learnt from non-Santal ojha-s., from 
some belonging to the kamdr (blacksmith), dom and other castes, 
also (very rarely) from Paharias and even Jolhas. All this will, 
however, amount to very little. 

It may in this connection not be put of the way to mention, 
that the traditions of the Santals state, that their ancestors 
have learnt q/'Aa ‘science’ from Kdrnru-guru, undoubtedly a non- 
Santal, very likely a Hindu. With regard to this person the 
reader is referred to the paper The Santals and Disease. One 
gets, however, the impression that what the Santal ojhd has 
learnt from Kamni-guru, whoever he may be. is not so much 
medicine as magic, mantar-s, charms, etc., with which to subdue 
or drive away the supposed malevolent spirits. 

Kdmru-gum has in . any case, been a-teacher of more than 
medicine. It might be remarked, that his followers, the ojhd-s 
of the present day, base their reputation as ‘doctors’ just as 
much, or perhaps even more, on their supposed ability to deal 
with the supernatural power.s, as on their knowledge of 
medicine. ■ 

The q/Aa-s guard their professional secrets, with great 
jealousy. 

Whatever there may,be of foreign origin, the medicines are 
now generally ,‘Santahzed’.: 

There are no invocations or i wanfar-s connected with the 
collection and preparation of the medicines. The only thing 
of a similar nature is the ranjagao, the ‘awakening’ or blessing 
of medicine, at the time of the Santal £)arae-/»oroA when the 
year’s course in q/Aa ‘science’ is finished (see paper The Santals 

iDwfs'arr, wherC) all this has been described); this does not, 
however, refer to any special ingredient, but to the effectiveness 
of medicine in general. There are, as will be seen, certain 
instructions given as to time and mode,of collection of certain 
ingredients; but this is all, so far as I have noticed, and the 
medicine-men deny, the use of invocations. This does not, as 
is mentioned elsewhere, exclude that mantar-s and invocations, 
partly combined with sacrifices or sacrificial acts or promises of 
such, are resorted to by the ojhd and the patient’s relatives. 
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This is part of the ojha’s business. All this does not, however, 
seem to have anything to do with the application of the reme¬ 
dies as such. It is resorted to, not to make the stuff itself effica¬ 
cious, but as a safeguard, by excluding or preventing the 
influence of malevolent spirits. The mantar-s muttered when 
using the oil-oracle, also the 'reading^ over oil, salt and such 
things, might be mentioned; but it is not the efficacy of the 
remedies that is the primary object. 

As to the age of the ‘prescriptions'’ here recorded it is with 
our present knowledge not possible to say anything. Some of 
the remedies are of quite recent date, others may be followed 
back for some generations. They are also very likely adapted 
to time and locality ‘improved’ or otherwise. 

How they have got some of their remedies a couple of 
examples will show. 

The writer had many years ago a dog famed for his exploits 
as a snake-killer. Once during my absence from home this 
dog was badly bitten by a poisonous snake. His nqck, I was 
afterwards told, swelled up to a large size and all were sure the 
dog would succumb. Then the dog was seen to go to a place 
in the compound and there ate some herb or other, whereupon 
he recovered. A servant had followed the dog and saw what 
he did. He and the others were sure the dog had shown an 
infallible remedy for snake-bite. 

Santals are reported to have watched the common lizard or 
the mongoose and to have seen what these have used for sting 
of scorpions and scolopenders and for snake-bite. During such 
encounters lizards and mongooses, it is told, have been seen to 
eat certain plants or the bark of certain trees, and also to rub 
themselves against the same trees or plants. 

I have heard a story of a couple of men watching an old 
hanuman monkey treating and curing a couple of young monkeys 
bitten by a cobra. The old hanuman was acting like a regular 
doctor, feeling the hands, i.e., the pulse, of the patients. Having 
in this way ascertained what was the matter, he had bitten off 
the bark of a certain tree, had chewed this, and spitting it into 
their mouth he had made them eat this whilst he also applied 
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some of the same stuff on the spot bitten. The young monkeys 
reeoveri d very quickly, whilst before treatment they had been 
very k w. 

Now this story is a rather tall one and likely invented to 
make people believe. But even so, such stories show that the 
Santals bel eve in and are not unwilling to make use of the 
animal iii't tict. It should, however, be added that all stories 
of this kind that I have heard are restricted to the class men¬ 
tioned, to find an antidote against poison, as is quite natural. 

Another rtmedy was got in the following way ; One night 
a man dreatnt that a dead relative of his came and told hm 
about an infallib'e mtd cine ior puni, atrophy in babes. The 
lemedy was the egg of the humming bird, to be eaten. This 
is just mentioned because it may be of some psychological 
inteiest. 

In this connect'on it may be noted that the Santals have 
also a be ief that a disease may be either caused or cured by 
some stuff, the name of which sounds similar to the name of a 
disease, oi t!ie shape of which may in some way remind one of 
some of the sympttjms. 

They suy that eati ig mandargom (Anona squamosa) will cause 
mania, a co d. They do not, however, seem to heed this much; 
they ate fond of mandargrm. 

The roots of a shrub they call pet cambra (Helicteres isora), 
the fiuit of which has a peculiar twisted shape, is believed to 
be a remedy for colic. 

Among the iiigred'ents used for small-pox are the conical 
prickles of Simol iree (Bombax malabaricum, DC.) and the ‘warts’ 
found <tn the leaves of the Ficus glomeraia both likely 

lemii ding a Santal of the small-pox eruptions. 

The remed es just mentioned may be classified as belonging 
to what is called homoeopathic magic. They have a fair num¬ 
ber of thete, especially for the many kinds of what is called 
bai, comulsions, cramps, an involuntary state or movement of 
the body, or any part of the body, over which one has no 
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control. They distinguish a large number of bai according to 
the symptoms. 

For what is called batman bai, monkey cramp, one remedy 
is to get the head of a monkey and rub this against a stone and 
smear on the stuff thus procured. 

For harna bai, deer cramp, so called because the patient is 
in trepidation, grinds the teeth and moves the upper lip like a 
deer when eating, a deer’s horn is rubbed against a stone; part 
is smeared on his forehead, and the patient is to lick it. 

For icterus one remedy is as follows : A bit of the bark of 
the mango tree with a little lime smeared on is given to the 
patient who is to stand turned towards the sun, when it is 
rising, with the bark in his hand. The medicine-man then 
takes a cup of water and pours the water on the patient’s hand, 
whilst somebody else rubs him. In this way all yellowness is 
supposed to be washed away. 

For what is zsWtd jnapni bai, when the patient is unable to 
open his eyes, as in coma, they use a remedy consisting of a 
small plant c&Wzd jhapni by them (the leaves close up at night), 
and the ‘eye’ of a peacock’s feather; these are ground together, 
plastered over the whole body, and also licked. 

For what is called kandon bai, continual crying, especially 
in children, they use the dirt from a cart axle; the more the 
cart was squeaking the better; the dirt from a carkhi, a machine 
used to separate the seeds from the cotton, also squeaking, has 
the same effect... 

The last one mentioned treats of what is called suar bai, pig 
cramp; the patient foams at the mouth like a pig; he makes a 
sound like a pig smacking when eating. Here one ingredient 
is the jaw-bone or the skull of a pig, to be ground together with 
certain other stuffs, part to be plastered all over the body, 
parts to be eaten. It is ‘prescribed’ that the pig whose bones 
are to be used should have been killed by a tiger or leopard. 
If such is not available the bones of a healthy pig may be subs¬ 
tituted. That the bones of a pig killed by a tiger should be 
more efficacious than those of a pig killed in an ordinary 
manner touches another Santal belief, that qualities in an agent 
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may be passed on to what has been acted on; in a similar way 
an implement used with success may be supposed to get special 
inherent qualities. We shall not follow up these superstitions 
here; traces are found elsewhere among the Santal remedies. 

A couple of other examples of the above mentioned super¬ 
stition may be referred to. 

In diseases in which blood is seen, something of a red colour 
may be found among some of the remedies. Thus for spitting 
of blood in phthisis the red Mymphaea rubra is used, also a bit of 
a red woollen blanket (preferably of European make). In meno¬ 
rrhagia similar red-coloured ingredients are applied. 

For male impotency one of the ingredients is a male sparrow 
to be eaten together with certain other stuffs. The sparrow is 
by the Santals considered to be especially strong in what is here 
desired, so much so, that ‘like a sparrow^ may be heard used 
as an opprobrium. 

The remedies resorted to in supposed female barrenness 
might also be mentioned. Among the stuffs used is the dried 
umbilical cord, some midwife will secure a bit of this, dry it 
and keep it to be able to give to barren women. 

O.ne of the remedies for aha, vomitting with diarrhoea, 
especially in children believed due to the evil eye, also belongs 
here. One is to take the kernel or stone of the fruit of Spondias 
mangifera (Pers), that has been sucked and thrown away; this is 
to be ground and given to be drunk in water. 

For taru landup, perforating ulcer of the palate, one remedy 
consists of a hare excrement, hare’s hair, and the stomach or 
quills of a porcupine. Likely the peculiar movement observed 
in the nose of the hare has been the origin of this remedy. 

To cause mother’s milk to dry up, a little milk is buried in 
a plough-furrow. 

For a suppurating breast earth heaped in front of a plough 
when ploughing is moistened with water and applied. 

A number of other ‘homoeopathic’ remedies may be found. 

To sum up ; As regards the origin of the great bulk of the 
medicines practically nothing is known; but one may be justi¬ 
fied in supposing that what has been the case with others has 
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also happened with the Santals. They have hit upon some¬ 
thing in some way or other and may hive thought it effi;acious; 
they may then have tried the same f >r other complaints than 
the one it was originally used for, have fi'Und it u eless or 
possible, and have in this way been guided by experience 
according to their lights. 

Sometimes one wonders whether people like theSmtals 
have not more of the primitive instinct left than we hive. 
Certain phenomena of a psycholog'eal nature might seem to 
point this way (so to say ‘standard’ dream of theirs are curious, 
e.g., about coming rain). Any number of vegetable po’sous 
may be found in their forests, but it is very seldom indeed 
that one hears of a Santal having suffered by mistaking these 
for something else. To mention a concrete example of some¬ 
thing similar : the Santals are very fond of eating some of the 
edible mushrooms. As is well-known, some of the poisonous 
mushrooms may look very similar to certain edible ones. In 
Europe mistakes are sometimes heard of; among the Santals 
they are very seldom indeed. The writer has never heard of 
such cases; but as they have medicines to be used in such 
cases, they must be happening. 

Ill 

As may be expected, the diagnosis of disease is a great 
difficulty with them, as soon as they are confronted with any¬ 
thing different From the common diseases of everyday occurr¬ 
ence. 

There are few grown up Santals who have not killed or 
assisted in killing animals and cutting them to p'ece.s; they 
have also frequent occasion to see something, e.g., when a 
dead body is burnt, although their natural feelings will keep 
them at some distance; they consequently must have some 
vague or general idea of the anatomy of their own b )dies. 
They might he thought to get some assistance from this, but 
apparently do not get much. Bearing in mind how observant 
of details a Santal generally is, it is strange that they do not 
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know more of their own bodies and the nature of their ills than 
they seem to do. Likely their snpersititious fears that disease 
is frequently due to the malevolent influence of evil sp rits may 
have something to do with this. 

In this connection attention might be drawn to their names 
for diseases. Most of these are symptomatic, as will be observed. 
Exceptions are names borrowed from other races, however, 
also often symptomatic, and the names of a few diseases of a 
well-known and easily recognized character, or of diseases 
attributed to some specific action of the spirits or the witches. 
The name is generally taken from some easily recognized, 
striking symptom observed. But as several diseases have 
symptoms in common the same name may be used for different 
diseases. On the other hand some diseases w 11 show d fferent 
symptoms at their different stages of development. The same 
disease may therefore be known by several names. 

A few examples will show the position. Take tuberculosis 
of the lungs. As may be expected, they do not recognize the 
nature of the disease in its first stages. It is then called cough 
of some sort, generally getting a name according to the peculiar 
sound of the coughing or the amount of phlegm expectorated. 
In its more advanced stages it is mostly called dAo'c; this name 
is also used for some form of bronchitis. As soon as haemopty¬ 
sis sets in, all other names are discarded, and it is called raj 
the king-disease, that is, not the disease of kings, but the 
sovereign d'sease. I have an impression that the ordinary Santal 
often thinks that an entirely new disease has taken possession 
of the patient, when the spitting of blood commences. Tuber¬ 
culosis in other parts of the body than in the lungs is naturally 
not recognized as such. 

Or take syphilis. To start with, any venereal disease may 
be called gurmi, a name meaning heat and also used for some 
other quite different ailment. During the later stages when 
.sores break out, these sores have different names according to 
site and appearance, and are generally considered to be due to 
different diseases. 

A disease like cholera has many names. Their regular name 
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for this is hawa duk, lit. air affliction,® a name that points to the 
supposed origin or spreading of the disease. The most com¬ 
mon name is, however, maran lac odok, the great stomach out- 
coming, any abnormal evacuation being called lac odok, 
stomach outcoming. Another name is arhata, lit. two and a 
half, viz., pohor, periods of four hours each, ‘the ten hours’. 
This name refers to the rapid course of fatal cholera. 

Murhuc jom,, leprosy, is often called maran rog, the great 
disease. Guti, small-pox, is frequently referred to as latu kasra, 
large scabies. 

The use of names like these last ones is due to a peculiarity 
of the Santals : they do not like to name a thing by its proper 
name, especially if it is something of a serious nature or some¬ 
thing to be feared. To be bitten by a snake is thus generally 
referred to as being ‘hurt by a twig.’ 

IV 

The work here published will give some idea as to the 
occurrence of disease among the Santals. They have at the 
present day generally speaking the same diseases as are found 
in the tropics among other races. They tell that they did not 
have syphilis, tuberculosis and leprosy until after the Santal 
rebellion, really an attempt to rid themselves of the foreign 
money-lender, in 1855. This is very probably a too sweeping 
statement; Vjut this rebellion marks the end of an epoch in the 
life of the Santal people. Up to that time they were living 
much more by themselves, in the forests, fairly unexposed to 
infection from other races and leading so strenuous a life that 
likely only the strongest survived, persons who had the power 
of resistance. In any case the state is now quite different. 

2. It might be noted that the name used by the Santals for an epidemic is 
disom duk. This may be literally translated ‘country affliction’ or ‘grief’. 
Duk means affliction, sorrow, grief. Duk alone is often used for sepa¬ 
rate instances of death, through a fatal disease or otherwise. Disom duk 
is used for what we call an epidemic, provided it is something with a 
high mortality. Their point of view is the way in which the whole 
land is affected. 
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Venereal disease is fairly comnnon, although not at all to such 
an extent as it is reported to be found among the surrounding 
Bengalis and Biharis from whom they have likely acquired the 
contagion. Tuberculosis is becoming fearfully prevalent among 
them, in spite of their out-door life. Their lack of understan¬ 
ding the nature and the infectiousness of this disease make 
them careless. When the disease has entered a family it gene¬ 
rally reaps a fearful harvest. Leprosy was not common among 
the Santals formerly; during the last generation it has become 
alarmingly so. 

My wife who is a qualified doctor tells me that in her ex¬ 
perience malaria is, as to prevalence, far ahead of all other 
diseases, also among the Santals. Next come skin diseases, 
such as scabies, eczema, ringworm, etc, and then bowel com¬ 
plaints. Dysentery is very common and often fatal. 

Eye diseases are very frequent, and many have lost their 
sight through sheer ignorance and want of timely treatment. 
It might be noted that the Santals generally have splendid 
eyesight; cataract is very common and often seems to afflict 
people at an earlier age than is usual in our countries. 

Pneumonia and pleurisy are of much frequent occurrence 
than one would expect in a hot climate; the same may be said 
of rheumatic complaints; their exposed life and carelessness as 
to exposure explains this. 

Tumours, malignant or otherwise, are not rare. Some of 
the horrible diseases caused by Filaria, so commonly met with 
in other parts of India, and also fairly frequently seen amongst 
Hindus living in the same country, are very rare among the 
Santals. 

As a curiosity it may be mentioned that I have not heard 
that appendicitis has been met with among the Santals, only 
one suspected case has come to notice. 

Among the so-called infectious diseases common in Europe 
most occur also among the Santals, with a couple of exceptions. 
Scarlet fever I have never heard of among them, and so far as 
I have been able to find out diphtheria is practically unknown. 

Among epidemic diseases the Santals recognize four or five, 
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viz., cholera, small-pox, measles, plague and chicken-pox. As 
regards the plague (with a borrowed name called maha-miri) 
they have fiirtunately not had it among themselves and conse¬ 
quently have only vague ideas regarding it; it has, however, 
been near enough to them to let them know its deadliness. 

As regards chicken-pox, it is fairly common among them; 
this is not, however, classified as disom duk on account of its 
mild character, and medicines are searcely used. If any one 
should bscome very ill or even die from this, it will be thought 
to be real small-pox with which this disease is often confused 
by them, and it is then treated accordingly. 

Measlts are of yearly occurrence and also feared; it is a fact 
that many children d e from the after-effects of this disease, 
mostly on account of their ignorance of its nature. 

Their ideas about cholera have been mentioned elsewhere; 
they know its dangerous character and are very much afraid of 
it. It w 11 be found among the ‘prescriptions’ that some medi¬ 
cine-men warn against in any way touching the patient and 
against taking food or drinking water in their houses, and the 
peison who takes the medicine to the house is advised to have 
a quid of ginger and some other stuff in his mouth as a pro¬ 
phylactic. With regards to small-pox they know the seriousness 
of the di.sease, its common course and symptoms and they are 
very much afra d of it.^ 

In this connection some ‘prophylactic’ measures of theirs 
m'ght be mentioned, as they specially aim at guarding against 
small-pox and cholera. Prophylactic must, however, here be 


3. It might be mentioned that what they called bahre tika, lit. brahmin 
vaccination, inoculation with small-pox virus, has now and then been 
practised by them. I have not heard that it is being done at the 
present time; but I have met old people who have been through the 
treatment and even have been practising it themselves in their younger 
days, now some sixty and more years ago. This inoculation was 
naturally dangerous, and people died from thus acquired small-pox. 
Since the introduction of calf lymph vaccination, this inoculation has 
gone out of vogue. The name used shows that the Santals have got 
vaccination frorp others. It is not an original practice of theirs.- , 
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taken in a sense different from what is the common meaning of 
the word with us. 

These precautionary measures are of a double nature : on 
the one hand invocation of the spirits and sacrifices, on the 
other hand medicines. 

In the month of Mdgh (Jan. Febr.)—the month when the 
Santals change from the old into the new year; some customary 
remnants show that this month must have been the first of 
their year; now they follow the Bengali or the Christian year— 
the entire male population of the village, at a day fixed and after 
the usual preparations and abstinence, at the end of the village 
street sacrifice a black female kid and a black pullet and bury 
them there. At the same time they make vows to the spirits of 
the village boundaries that they will give them certain sacrifices 
next year, if they remain free from disease during the whole 
year. This ‘precaution’ refers to all kinds of disease, both 
among men and beasts, also against misfortunes and accidents, 
but especially also to small-pox and cholera. The sacrifices are 
followed up by giving some pills to every person found in the 
village. These pills are made by grinding some 46 different 
kinds of medicinal stuff and mixing them with country liquor. 
Where the sacifices are performed they are divided into as 
many portions as there are house-holds in the village, where¬ 
upon the ojhd prepares some rice-water in a leaf-cup. With the 
whole in a winnowing fan the entire assembly starts for the 
village, and entering every courtyard, beginning from the 
village street end, the ojhd sprinkles the waterpots with the 
rice-water, whereupon the pills are given. This is thought to 
secure the inhabitants for the coming year. It may be resorted 
to even now; but I have no concrete example to refer to. 

Precautionary measures taken against small-pox alone are 
of a similar kind. The male members of the village prepare 
themselves for a sacrificial performance, and a brown female 
kid is brought. The ojhd engaged for the specific performance 
comes with a stick and the bark of Oroxylon indicum (called 
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■^bear’s winnowing fan” by the Santals) and a stick and the bark 
of Callotropis gigantea. At the entrance to the village street the 
ojha divides the banks into two portions, calling on Sin-bongd 
(the sun god) and Dharii-mae (mother earth), and orders the 
village men to bury portions of the bark here and there at the 
end of the village street, whereupon they walk through the 
village street with the two sticks. Next they take the kid 
mentioned to the eastern boundary of the village and here let 
her graze in the name of Nag Nagin; when the kid had grazed 
they walk round the village boundary with the two sticks and 
the kid; returning to the place where she grazed, she is sacri¬ 
ficed. The decapitated kid and the two sticks are left here. 
If they escape an epidemic, sacrifices are offered next year. 
If small-pox should appear in the village, some prophylactic 
medicines are taken by all. 

It might also be mentioned that the Santals make frequent 
use of several kinds of amulets, worn in a string round the neck, 
the waist or at the elbow. The most frequently used form is a 
mSndoli, a small hollow metal receptacle; medicines are put into 
the receptacle. Another form is what is called amsam dhiri, lit. 
dysentery stone, really ancient stone-beads found buried here 
and there, believed to act as a charm to keep dysentery away; 
these beads are of various colours, some resembling the evacua¬ 
tions of dysentery, and believed, when used as an amulet, to 
be a charm against the form of the disease, the evacuations of 
which correspond to the colour. A third form is a bit of a 
root or a bark tied up with hair (a bear’s hair should be there) 
and kept on the body somewhere. These amulets are intended 
to keep away disease, and in some cases to keep attacks of a 
disease at bay (as, e.g., in epilepsy and bronchitis, cough, etc.). 
They are very commonly used and often tied by mothers on 
some part of the body of their children. 

Going through the list of diseases will show what the 
Santals have, or rather what they think they have; but the 
above mentioned symptomatic nomenclature with the possibility 
of wrong diagnosis must be borne in mind, also that they 
necessarily have diseases not recognized by them, counting 
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them as forms of something else than what they really are. 

V 

There is one matter that might be mentioned in this connec¬ 
tion. The Santals have splendid teeth. It is not only that 
their food is likely less destructive to the teeth than what many 
other races eat; it has become a habit with them to keep their 
mouth clean. They brush and clean their teeth at least once 
daily. It is the first thing they do in the morning, many refus¬ 
ing even to drink water, until they have had a general teeth 
and mouth cleaning. It is performed with the help of a short 
twig of a sal branch. 

This is chewed at one end, until it becomes something like 
a brush, and is then vigorously used, whereupon the mouth is 
rinsed with water. The Ml contains some resin or juice that 
may likely be of some assistance in preserving, in any case in 
cleaning the teeth. The santal children get accustomed to 
this mouth cleaning from their infancy, and all look upon it as 
an absolute necessity. This habit of theirs must to some extent 
influence their health; if they did not take such care of their 
teeth, one would likely hear a good deal more than one does of 
bowel complaints, remembering what they are treating them- 
selves to in the way of food. 

When Santals living in this district go to visit friends settled 
where sal trees are not found, they will always take along 
with them a good supply of datauni (as they call these tooth¬ 
brush twigs) for their own use and to give to their friends who 
have difficulty in procuring them; they know that such gifts 
are much appreciated. What has been told will show what 
the Santals think of the preservation of their teeth. Inflamma¬ 
tion of the gums is not frequent. Caries of the teeth is, of 
course, met with; they believe this to be due to some tejo, worms 
or larvae, that eat the teeth. 

A few words on the sanitary conditions of the people may 
also find a place here. 

The Santals are a jungly [rustic] people; they have to be 
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classified as agriculturists; but they hive even now a good deal 
of the roaming nature of their ancestors in them. They like an 
open air life, sleep outside, and live more in the open than 
inside their houses. Their villages are much more sanitary than 
what one generally sees among the neighbouring races. They 
are wherever possible, built on fairly high land, the homesteads 
lying well apart from each other, on both sides of a fairly broad 
street. The houses are put up round a courtyard, into which 
all doors lead. No door leads from the street directly into any 
house. There is one house for the family, until the sons grow 
up, when these will generally start a new household in separate 
houses, often on a separate plot of land. There may be two 
or three houses for human habitation on the same courtyard. 
I do not think I have ever seen more. Then there is a cowshed 
and a shed for goats or sheep. There will thus in time be four 
houses round the yard, one on each side of it. It is seldom 
really crowded. The sheds for the cattle are geneally open 
and people often take there their bedsteads to lie on during 
daytime when the cattle are out. People who are ill are often 
put there during daytime. 

The Santal houses are not sanitary. They have only one 
door and no windows. They are consequently dark. The 
roof may permit of some ventilation, but much is left to be 
desired here. As a rule they cook their food outside but always 
have a fireplace inside. During the cold season they generally, 
and also sometimes at other seasons, cook their food inside, the 
result being that the house, especially at night, is suffocatingly 
full of smoke. This does not, however, seem to affect the 
Santals much. In the house they store their rice and all other 
things for which they can find a place. Here the fowls also 
live at night. It is, of course, not possible to keep such a house 
clean, even if they tried. They have a regular house-cleaning, 
generally once yearly, all being swept and the whole inside 
sprinkled with a special kind of clay-earth. It is considered 
the duty of the housewife or whomever she may put to do it, 
to sweep the floor and also the courtyard every morning before 
sunrise or just after, and once weekly, if so often, a Santal wife 


3€xLtrlxml.cj€iJ. ^HjujLhA. 



Santal Medicine / Bedding 


309 


will clean the floor and often part of the yard with cowdung. 
This cowdung cleaning seems strange to others, and it may be 
thought to be a hot-bed for germs, but the Santals feel a house 
properly plastered in this way to be eminently clean. It keeps 
down the dust, whatever else it may do. 

The santals have practically no furniture. They have some 
pieces of wood to sit on and also some low stools, always with¬ 
out a back, and they have bedsteads, a frame on four legs with 
a woven bottom of string, always their own manufacture. They 
are never large, generally much too short according to our 
ideas, but properly made; they are comfortable to lie on They 
use them as beds at night, and as seats during daytime; when 
not in actual use they are raised on one side and put out of 
the way. They are light and carried without difficulty by one 
person from one place to another. They may be said to be 
sanitary, really in this respect as good as any beds. In case 
of need they also sleep on mats, on straw or on anything. 

The above is a very incomplete description of the daily 
environment of the Santals, but will be sufficient to give an idea 
of how they are situated. In certain respects the circumstances 
are good enough, in others they leave much to be desired. 

They are fairly clean with their bodies, some scrupulously 
so, others rather the opposite. Generally speaking, there is 
room for improvements in this respect. They wash hands and 
feet whenever there is a need for it, and use oil of sorts to keep 
their skin soft and cool. Their own women wash their clothes, 
boiling them with ashes. 

As regards food they are scrupulously clean, both when 
preparing it and when eating. They wash and scour their 
plates and cups; if they use leaf-cups, and leaf-plates, these are 
thrown away after use and never used twice. They will not 
eat what has been touched by others, except by certain near 
relatives. A wife may eat what has been left by her hushand, 
but not vice, versa. They may eat what has been touched by 
their children. Except certain near relatives they will not 
drink water from the same cup, until it has been throughly 
scoured and washed. They wash their hands and rinse their 
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mouth before eating and always use their right hand to eat 
with, the left hand being used for certain ablutions, etc., and 
never for food or the like. What may be said on this point is 
that they are in ignorance of the necessity of having a ‘clean’ 
water supply, and that they, as a matter of course, do not 
know what is essentiai, and what not, to avoid contamination. 
When they see that the water is clear, they think it is good. 

They may be said to be less careful with what they buy of 
foodstuffs in the bdzdr-s. And they are not careful enough 
when they handle things. It is strange, they are sensible and 
careful with their own, but much less so, if at all, careful with 
things bought in the shops. 

It should further be mentioned that they have a good deal 
of vermin, especially bugs, in their houses. 

Whilst the Santals are very careful to go far away from 
their houses to pay their debt to the old usurer, as they some¬ 
times style it, they are not so careful with passing water, and 
when anybody suffers from some bowel complaint, they do not 
always take the proper precautions, especially not with child¬ 
ren. They do not know the need of being careful when 
spitting. 

It should be mentioned that the Santal houses as a general 
rule are cheap structures, built by themselves. When a person 
has died in a house, especially when death is due to some 
dreaded infectious disease, it often happens that they let that 
house stand unused and build a new one often some distance 
off. In this way the whole village is sometimes moved to a new 
site. 


VI 

Apart from the ingredients which are bought in the bazars 
or from ‘medicine’-vendors and which are easily spotted by 
their foreign names, practically all the stuffs used by the Santal 
medicine men are such as may be procured in their own 
villages, or found in their forests. 

So far as the writer has been able to judge, the genuine 
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Santal remedies do not consist of a composition of a large num¬ 
ber of ingredients. They have in each case one or two that are 
considered to be the essential ones; one may hear the medicine¬ 
men mention these as such; then they have one or more which 
are considered necessary to bring out the proper qualities of the 
essential ingredients, or to make it possible to take the medi¬ 
cine. This, of course, refers to internal medicines. Externally 
applied medicines may need to be mixed with something, but 
may also be applied pure. 

Santal medicine thus also makes use of what is called vehi¬ 
cles. Most of these will not call for any remarks. They 
represent what they have or use to make a stuff possible of 
being administered. It is perhaps more the last mentioned 
consideration than anything else that operates. The Santals 
do not object to their medicines being bitter or the like to taste; 
they rather expect it to be ‘tasty’ in this way; then they will 
more readily believe that it is efficacious. It is not rare to hear 
them criticize European medicines as only tasteless water and 
consequently ineffective. 

Some ingredients used arc of a disgusting nature. I remem¬ 
ber an old very respectable Santal who told me in confidence 
that some medicines of his had helped a large number of people 
against certain diseases. I do not remember what it was, and 
somehow none of this man’s remedies have been recorded; but 
his great secret was that he in preparing certain medicines 
made use of gel bar serma reak id, human excrements twelve 
years old. 

There is one household medicinal stuff of the Santals which 
may be mentioned here; it is what they call kanji dak, lit. sour 
water, stale rice-water. When they have emptied the earthen¬ 
ware pots in which they have boiled their rice, they pour in a 
small quantity of water and let this stand in the pot until just 
before it is to be used for boiling rice next day. Then the pot is 
‘washed’ with this water which is thereupon poured out into 
a separate pot reserved for the purpose. When they boil their 
rice, the superfluous water after boiling, a quart or so, is 
drained off and also poured into the pot mentioned. In a 


?!HxLxrLxmlmxLL 



312 


History of Science in India 


couple of days the stuff will turn sour, if it is not poured into 
already sour old kdnji. 

This kdnji dak is used as food for pigs and cattle which are 
said to like it. It is further used to exhibit other medicines and 
also as a medicine in itself, both for human beings and for 
cattle. Especially when intended for medicine it may be kept 
for a long time. The writer has seen some kdnji dak which he 
was informed was five years old, an awfully horrid smelling 
stuff. It is kept separate in a covered pot, some new kdnji 
being added occasionally to leplenish what has evaporated. 

VII 

As regards the collection of Santa! medicines the following 
may be noted : 

As mentioned above there are no special ceremonies or 
religious observances connected with the collecting of the 
different ingredients, so far as the work of the ordinary medi¬ 
cine-men is concerned. Ojhd-s might be thought to try to copy 
Hindu medicine-men; but it is explicitly denied that they use 
mantar-s or invocations. The ‘religious’ side of their work 
comes in, when they are going to apply their remedies. This 
has been described in detail in the paper The Santals and Disease. 

If some of the ingredients are commonly known and no 
mistake is possible, or they are of the kind that has to be bought 
in the bazar, the medicine-man may ask those who have called 
him in, to fetch, or, as the case may be, to buy the stuff 
wanted. As a rule he will bring all himself; as might be ex¬ 
pected, he will not give much concrete information regarding 
the stuff he uses, or concerning his way of finding it. It is 
unnecessary to say more on this point. 

An ojhd or medicine-man will generally procure and keep 
with him a supply of ingredients that are not easily procurable. 
Thus, if he happens to come across a rare medicinal tree, shrub 
or plant, he will take some of the bark, or whatever may be 
used, home with him, and in any case keep in remembrance 
the exact spot where he has seen it. A Santal is naturally obser- 
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vant of details; they do not soon forget what they have seen 
with their own eyes. 

The bulk of the Santals has up to the present time been 
living in parts of the countiy more or less covered by jungle or 
forest; they have generally not far to go to find what they want. 
With some ingredients there will, of course, be difficulties. It 
may be impossible to find the exact stuff. In such cases one 
ingredient may have to be left out, or something similar subs¬ 
tituted. I understand that this is often done. The patient 
naturally has to pay the cost of the medicines, besides the fee. 

The medicines employed are mostly part of trees, shrubs or 
plants. Sometimes the leaves or the fruits are used; frequently 
it is the bark; or the roots, or the bark of the roots. This last 
is so much the case that a common name of theirs for their own 
medicines, as distinguished from other, e.g., European medi¬ 
cines, is rehet ran, lit. root medicine. They have an idea that 
the roots of a tree, or what is underground, will preserve the 
inherent qualities better than what is above ground, exposed 
to all kinds of influences. 

The medicine-man who goes to find medicines will carry 
along a khontd, the instrument always used for digging for medi¬ 
cines. A khontd is a wooden bar with a flat bit of iron fixed in 
one end, or it may be simply a bar of hard wood (so was the 
custom in former times, it is said). In such cases the wood is 
either hesel (Anogeissus latifolia : Wall.), reputed to be the hard¬ 
est wood they have, or icak {Woodfordia floribunda : Sahsh.). 
This last is common in the forests and often used by the ojhd, 
e.g., at the time of ran jagao, when the ojhd shows his disciples 
some of the most common root medicines. 

VIII 

As regards the preparation and administration of the medi¬ 
cines the following may be mentioned : 

Some stuff may be given in its natural form without any 
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special preparation, outside what may be done with foodstuflFs 
or drinks, but will in such cases, if taken in, scarcely be classi¬ 
fied as medicine, any more with the Santals than with others. 
An example of this is the use of sinjo, the bael fruit (Aegle mar- 
melos : Correa.). 

Some stuff are macernated in gotom, the Santal name for 
what in North India is generally known as ghi, clarified unsalted 
butter, specially in gotom prepared from the milk of cows, not 
so often from the milk of buflfalo-cows, which is in many cases 
considered unsuitable for medicinal purposes by the Santals, 
or even what doctors call contra-indicated. Some stuffs are 
soaked in mustard oil, others again soaked in water or some 
other fluid and then strained. Some medicines are boiled, and 
even boiled down, e.g., to the consistency of molasses. Some 
are prepared by infusion or by decoction. 

Only in chronic cases, or in diseases that are recognized 
and known to take some time to run their natural course, will 
they resort to a mode of preparation that requires any length 
of time. The general custom is to prepare the medicine on 
the spot for immediate use. 

The most common way of preparing medicines is to grind 
the ingredients on a flat stone with the help of a cylindrical 
stone called gurgu, both found in every Santal household as 
indispensable utensils, and used for domestic purposes everyday, 
specially to grind turmeric and spices. These two stone imple¬ 
ments are, as a matter of course, well cleaned both before and 
after being used for preparing medicines, before, to be sure that 
no foreign particle shall vitiate the medicine and after the 
operation to ensure clean food. 

The proceedings when using the gurgu are so characteristic, 
that a description may be of interest. When the stones have 
been properly cleaned, the medicine-man calls for a cup of 
water and some sarjom leaves (sarjom is the Santali name for 
the tree generally known as sal, Shorea robusta ■. Gartn )', the 
leaves are fairly large and strong, and otherwise used by the 
people for making leaf-cups of sorts and plates. He thereupon 
takes the medicinal ingredients, roots, bark, leaves, or whatever 
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they may be^ one by one, and carefully washes them to remove 
all traces of earth or dirt. 

The man takes his first ingredient, washes and crushes the 
stuff, using one end of the gurgu as a hammer, and grinds it by 
rolling the gurgu a sufficient number of times over it. He then 
adds his next ingredient, treating it in the same way, and so 
on, until the whole is crushed, ground and mixed. As the 
process goes on, a little water is sprinkled on by hand. 

The medicine-man now takes a small leaf-cup made of one 
sarjom leaf, and squeezing the prepared ingredients in his right 
hand he lets the water trickle down into the leaf-cup; one to 
two ounces of fluid extract will be the result. If a larger dose 
is wanted, the ingredients may be ground once more with water 
added and then squeezed anew. 

The thus prepared medicine is thereupon taken in the leaf- 
cup to the patient who drinks the stuff, being instructed to lie 
quietly down for a while after taking the dose, to prevent 
vomiting, if there should be any such tendency. 

Most internal medicines are administered as described. In 
some cases the stuff is warmed a little, and if anything else than 
a cold extract, prepared as described, is wanted, the medicine 
is boiled, as mentioned above, in water, in mustard oil or in gki. 

Internal medicine is preferably given on an empty stomach 
in the morning, repeated at noon and again in the evening, if 
deemed necessary. 

When there is no immediate danger, consequently no great 
hurry, and it is understood from the known or supposed nature 
of the disease that it will take time to run its course, the medi¬ 
cine may be made up into pills and left with the patient with 
instructions to take them at certain stated times. The same 
may be done with liquid stuff, specially when the vehicle is 
some kind of oil, ghi or spirits. Some of the medicine-men seem 
to have a predilection for using this last stuff, something called 
paura, spirits distilled from the dried mahud blossoms. In all 
such cases the personal presence of the medicine-man is not 
deemed essential. 

It is in this connection of interest to observe, how instruc- 
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tions are given as to dosage. With freshly prepared liquid 
medicine the amount given is contents of a one leaf leaf-cup, 
anything from one to two ounces.* 

With some preparations the patient is instructed to take 
as much as will go in a mussel shell, of which they generally 
distinguish three sizes, a small, a middle-sized and a large one, 
in size equal to a small tea-spoon, a small desert spoon or a 
small table spoon, respectively. If larger quantities are to be 
given at a time, they use either their own different kinds of 
leaf-cups, made of more than one leaf, as standards, or the 
common Indian measures for liquids. In the ‘prescriptions’, 
when measures are specially given, they have generally been 
reduced to their English equivalents. 

When the medicine is given in the form of pills, the size of 
these vary considerably. The size is given by reference to some 
well-known natural object of a fairly constant size. It may be 
a fly’s head, a mustard seed, a pea, the excrement of a hare, of 
a goat or of some other animal, a cross-bow ball, and so on. 

It will be observed that the dosage varies considerably. In 
some cases, perhaps generally, it is not really large; in others 
it must be called heroic. In such cases, knowing what they are 
about, they will watch developments and when necessary, 
administer counteracting medicines. 

If the remedy is for external use, an extract is not consi¬ 
dered sufficient; something stronger is wanted. The ingredients 
are crushed and ground as described, then mixed with a little 
water as necessary, and placed in a potsherd which is put over 
some burning charcoal until the whole is sufficiently heated, 
that is to say, made just warm enough not to burn. The 
medicine-man then applies the medicine with his left hand.® 

4. This cup is made in the following way : a sal leaf is taken, the tip is 
just nipped off, whereupon the two ends of the leaf are folded doubly, 
a bit of stiff straw being pierced through the folds to keep the ends 
in position. 

5. The right hand is not considered proper or felicitous. The left hand 
is constantly used in their medical practice. Why this should be so, is 
not so difficult to understand. When they say that it is infelicitous to 
use the right hand, it may possibly be to have an excuse for obviating 
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The plastering on of medicines is sometimes carried to 
extremes by ignorant persons and may become the cause of 
serious inconvenience. 

When necessary or desirable the plaster or embrocation may 
be covered by a plantain leaf tied on. Bandages, as we under¬ 
stand the term, are, of course, unknown; rags and strips of old 
cloth, washed or dirty, have to do service. The plantain leaf 
is really a good substitute for an oilcloth or the like, and has 
the advantage of costing them nothing. 

In connection with external remedies the following further 
methods may be noted. 

The medicine is sometimes burnt to ashes and then sprinkled 
on. It may be rubbed or mixed with one’s own saliva. Cuts 
may be first treated by passing water on them and then cover¬ 
ing them with lime burnt from mussels. 

In certain cases it will be observed that the medicine-man 
chews the stuff and thereupon spits it on, either in a bit of 
cloth to be used for the application, or directly on the affected 
part (such as the eye or the ear). Sometimes a fowl’s feather 
is used for the application of the medicine. 

When bandaging bone-fractures splints are used made of 
cut pieces of sar (Saccharum sara, L.), tied together at the ends 
so as to become stiff lengthways and flexible the other way. 
They are not unserviceable. 

For certain maladies they resort to a kind of medicinal 
steam-bath. A simple steam-bath seems to be unknown. The 
ground, or otherwise prepared, ingredients are put in a gener¬ 
ally new earthenware pot, the mouth of which is tied over with 

the use of this hand. The left hand is otherwise the hand of dishonour, 
very much more so with Santals than with us, because it, as remarked 
above, is used for certain undignified purposes, especially for certain 
ablutions. To use the left hand for any ceremonial purpose, for 
handling food, for greeting, or for handling anything to anybody, 
would be considered grossly insulting in a person who is supposed to 
know the proprieties. Why the left hand with all this against it, 
should be propitious for applying external medicine—for this I have 
never heard an explanation offered. To reduce prolapsus recti they 
use the foot. 
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a leaf-plate. The contents are brought to boiling point, the 
leaf-plate is pierced to let the steam escape, and the pot is put 
under a bedstead (with a string bottom), on which the patient 
lies down covered with cloth that reaches down to the ground 
all round. The purpose is to make the patient perspire profusely 
with the help of ‘medicated’ steam. 

Another ‘medicated’ steam-bath is given in the following 
manner. Some medicinal ingredients are ground and mixed 
with ghi. A bit of a shoot of a certain tree (jizyphus Jujuba, 
Lam.), about six inches long, is covered three fourths of its 
length with the medicine. This ‘candle’ is stuck in a ball of 
cow-dung, the uncovered bit in the cow-dung, the medicine 
covered part standing out. The patient is made to sit on a low 
stool and is covered up with a sheet. The ‘candle’ is lighted 
and kept under the cloth, until it is burnt down. The patient 
must not look at the ‘candle’ during the whole operation; 
otherwise it will not be effective. This steaming is repeated 
several times, the object being to remove oedema. 

In certain cases they made use of a proceeding, the idea 
of which seems to be to smoke out the iejo-s (worms) that are 
supposed to be the cause of the malady. It is a ludicrous sight 
to see when used, e.g., for rengol, as the worms are called that 
are supposed to cause caries of the teeth, ‘eat’ the teeth, as 
they express themselves. 

A kind of cupping is sometimes, but very seldom, resorted 
to. My impression is that very few Santals know anything 
about this practice; it is used by non-Santal medicine-men. 

Surgery is practically unknown among them. They have 
no implements. They may lance a boil with a red hot iron, or 
make a puncture with a long thorn. Thorns, or now-a-days 
mostly needles, are used for puncturing some peculiar nose- 
trouble, called simbra by the Santals, and very common with 
them, whatever it may be. Strangely enough it is often women 
who perform this operation. 

The disastrous way of trying to cure cataract by pushing 
down the lense with a needle I have not heard of any Santal 
doing; but I have met several Santals who have lost their sight 
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utterly by having this done to them by persons of other races. 

As a curiosity it may be mentioned that the writer has 
heard it told, that they have resorted to making a person dead 
drunk in order to make him insensible to pain when they have 
been forced to handle painful accidents. 

They may be able to stand pain, but perhaps not more than 
other people belonging to the same stage. As an example of 
what they are able to do, the following may serve. Some peo¬ 
ple were out watching silkworms; then one man was bitten in 
the foot by a poisonous snake. They had a fire burning, and 
they took at once a firebrand and applied it, burning the whole 
out. The man did it himself. 


IX 

What has been stated above is a description of the way in 
which medicines are ordinarily collected, prepared and adminis¬ 
tered. There will always be room for departure from the 
commonly accepted or practised course. In connection with 
disease many considerations of a personal nature will make 
themselves felt, combined with the feeling of difficulties caused 
by their lack of ability and knowledge, by fear and superstition, 
both with the patient and with the medicine-man. Religion 
will naturally come in, not to appeal to the goodness or mercy 
of the spirit world, but to attempt to appease or satisfy the 
supposed enemies, and to induce some special spirit-powers to 
keep the supposed acting inimical powers away, or to drive 
these away, if they are at all able to effect this; also these 
spirits have to be ‘paid’ for their services. This matter has been 
dealt with in the paper The Santals and Disease, to which the 
reader must be referred. 

Some of the departures from the ordinary may be of interest 
ethnologically, and also of interest to the student of human 
nature. 

A fairly large number of remedies are ordered to be given 
on certain days to be efficacious, especially on a Sunday mor¬ 
ning, the very first thing, even before they pay their ‘dues’ to 
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nature. Sunday is considered a felicitous day, not only for 
administering medicine, but also for a good many other things. 

In some ‘prescriptions’ instructions are given, that the water 
to be used for the preparation of the medicine has to be dew. 
The dew is collected in the following way ; a clean piece of 
cloth is taken out and dragged over the grass in the morning 
and then squeezed out. The dew is supposed to have certain 
qualities due to its mysterious appearance. 

Similar qualities are attributed to hail-water. Hail-stones 
are sometimes collected and kept in a bottle for future possible 
medicinal use. That the hail immediately melts does not matter; 
the supposed quality remains, as the propelling force is supposed 
to remain in a spent bullet or in a supposed ‘thunderbolt’. I 
cannot remember having heard that rainwater is especially 
used, as might have been expected. 

Considerations of a similar nature are probably underlying 
certain specific instructions given in connection with some 
remedies. Certain qualities of purity, that is to say, of being 
untouched, or unused, or of being unexposed to extraneous 
influence, are supposed to be necessary for, and to give effici¬ 
ency, to the medicine. Foreign influence is in certain cases 
supposed to hinder or vitiate the action of the remedies. 

The simplest form this takes is the employment of a new, 
unused earthenware pot for preparing or administering a 
remedy. It has likely also something to do with the idea of 
cleanliness, as we understand it. The idea especially to be 
compared is, however, that of religious or social contamina¬ 
tion. Dirt is objectionable, but may be removed. When a 
vessel has been handled by anybody for use some undefinable 
matter of quality or influence of this somebody is supposed to 
stick to the vessel; it becomes polluted for others, whilst it is 
quite good for those who have it in use. 

When girls who have not been married are mentioned now 
and then in connection with certain ingredients, it is probably 
not so much the idea of virginity that is thought of, as the fact 
that such a girl has not been exposed to, or is not under the 
influence of other people than her own family, and perhaps 
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specially of bonga-s, worshipped by the members of another 
family than that of her father. To understand this it should 
be remembered that a Santal woman has no religion of her 
own; all her regular relations with the supernatural have to go 
through her male relatives, father, brother, husband, or son, 
as the case may be. A woman has to keep away from partici¬ 
pation in sacrifices. When married she is supposed to be under 
the influence, or within the sphere, of her husband’s bonga-s.^ 

The above statement should not be taken as implying that 
the Santals disregard morality. There is much to be desired 
in this respect among them; but they really prize chastity in 
their womankind. An unmarried loose character would not 
in any way be thought proper for the herein mentioned cases. 

It will be observed that chastity is expressly demanded in 
many ‘prescriptions’; see remarks at the end of this section. In 
one ‘prescription’ it is said : ‘You, the medicine-applier, must 
be chaste and have no intercourse with women, and the patient 
must remain so until he is cured’. Even when applyingmedicines 
to cattle this is mentioned. 

Some similar vague idea seems to be underlying the appli¬ 
cation of the warm dung of a heifer which has not calved. 

In one case (for Tinea tonsurans) instructions are given that 
the maternal uncle of a child suffering from this should bathe 
on a Sunday morning, then come and after wiping his feet 
wring out the water from his wet towel on the head of his 
nephew or niece. These relatives (maternal uncle and nephews 
or nieces) are supposed to show each other particular respect 
and honour, honour each other like honouring the sun (or 
Supreme Being), as they express themselves. 

6. To avoid misunderstanding, it might be noted that it is the bohgi-s a 
Santal woman is kept away from, that is to say, from all acts through 
which relations or connection with any boriga are supposed to be 
established. A woman is free to invoke the Supreme Being; she could 
not be prevented. If she tried to establish any connection with a boiiga 
through a sacrifice, she would, if discovered, be treated as a witch. 
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In some of the ‘prescriptions’ it is said that a potsherd of a 
pot broken by falling down from (the head of) an unmarried 
girl will be efficacious for certain sores, when rubbed in water 
and applied. The same is, however, also said about a potsherd 
that has been turned out of its hole by a certain snake, called 
lutri (Eryx conicus) by the Santals, 

One medicine for puerperal fever is to take some leaves of 
one tree and the roots of another, grind these and mix them 
with the urine of the woman’s husband who is to apply the 
remedy to her abdomen; he himself must do it, no one else. 

In one case it is ordered that the medicine-man must not 
see the patient for two weeks, but must send the medicine by 
someone else. The reason for this is not obvious. In another 
class of ‘prescriptions’ the applier is warned to keep his breath 
during the operation. It has to be done in one breathing, the 
object apparently being to prevent contamination, and thereby 
lack of efficiency, by the remedy being exposed to the breath 
of the person acting. Strangely enough, this applies only 
during the operation itself, not at any other time. 

In certain cases the patient is instructed to walk home, 
or to go inside his house, after the application of the remedy, 
without looking back or anywhere. This is probably something 
of the same nature as that mentioned above; the patient is to 
be guarded against extraneous influence, only that it seems 
as if the object in view here is to prevent the patient from, in 
some way or other, becoming unsuitable for the effects of the 
medicine, more than to secure the efficiency of the remedy 
itself. 

Something of the same kind also applies to the ojha; in 
certain circumstances he has to walk away from where the 
patient is, without looking backwards or to any side. He is 
taking something dangerous along with him, and this must 
not get an opportunity of slipping back to the patient. 

There is one more matter to be mentioned in this connec¬ 
tion. It will be observed that in some cases it is ordained that 
those to be treated are to practise what has been translated 
‘become priests,’ an expression that will need some explanation. 
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The Santals have a custom (also met with among other races) 
strictly adhered to ; during the night previous to the perform¬ 
ance of any sacrifice all concerned, but especially the sacrifi- 
cer, sleep on a mat, or on straw, on the floor, and not on bed, 
and keep themselves away from women in order not to be 
polluted. As elsewhere remarked the women are kept away 
from religious observances; they are not fit for them and would 
pollute. It might also be noted that the Santals speak of sexual 
intercourse, even between couples, as a bad act, an evil doing 
that pollutes, the purification from which comes when a child 
is born. It is unnecessary here further to point out what may 
be implied by the demand of this precaution. The same is to 
be observed previous to ‘medicine’ being administered to cure 
barrenness in a women. 


X 

In connection with Santal medicine a few household reme¬ 
dies of theirs are to be mentioned that have not found a place 
among the prescriptions, or have not been properly described. 
A medicineman or an ojha may make use of these, or order 
them to be used; but they are not considered as being inside 
the special domain of the profession, more than, e.g., a hot- 
water bottle would be with us. 

The household remedies to be mentioned here are four. 

In cases of local pain, also when this is combined with some 
swelling, they report to what by them is called tobak. The 
point of a sickle (often more than one so heated, so as to 
enable the operator to work quickly) is made red hot, and the 
painful or inflamed spot is pricked with this, that is, just 
touched, the distance between each prick being anything from 
half an inch to one inch. Before pricking the exact spots are 
marked with ashes, just a little. The operation is said to be 
not very painful. It is often resorted to as a cure for a kind of 
headache. I remember when I first saw the marks of this on 
the forehead of a Santal, I thought it must be some kind of 
tatto, the marks being quite artistically arranged. 
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If an infant child is to be treated in this way, a needle is 
used instead of sickle. The operation is meant to be what is 
called a counter-irritant, and is aseptic. 

Another counter-irritant of theirs is what they call soso. 
Soso is the Santal name for the well-known marking-nut tree 
very common in their part of the country. 

The pericarp contains a juice which the Santals make 
constant use of for several purposes, especially, for blistering. 
When a blister is wanted, they take the pericarp and cut a 
small hole in it so as to be able to get at the juice that is found 
inside. Having wound a little thread or the like round a small 
bit of wood they insert this into the pericarp and let it be satu¬ 
rated with the juice. With the ‘brush’ thus prepared the skin 
is marked where, and to such an extent as, wanted. In a few 
hours a blister will commence to develop with gradual accumu¬ 
lation of fluid. After a couple of days this is punctured. If 
careful, there is no suppuration. It is painless. It is extensive¬ 
ly used both on human beings and cattle. 

It might also be mentioned that the Santals ‘distil’ an oil 
of the pericarp. This is placed in a small earthenware pot 
with a small hole in the bottom. The pot is exposed to heat 
whereby the oil exudes; dropping through the hole mentioned, 
it is collected in a ‘bottle’. The oil is generally stored in a 
receptacle which is a buffalo’s scrotum. The oil is used medi¬ 
cinally, mostly, however, for lubricating purposes. 

The other household remedies referred to are sekao and iskir 
both most excellent when properly applied. 

Sekao is a kind of fomentation, given in the following way : 
a large potsherd with live charcoal is put on the floor close to 
the person who is to be treated. The part of the body to be 
fomented is smeared with ghi', the hand of the operator is kept 
over the live coals, till it is as hot as can be borne and there¬ 
upon pressed gently down on the affected part and kept there 
for a short while, until the heat is used up. The operation is 
then repeated and continued for a shorter or longer period; it 
is frequently combined with more or less massage. 

Sometimes a knot of the leaves of the Ricinus plant is used 
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instead of the hand; the leaves are so tied together that they 
form a kind of ball with a narrow neck, used as a handle. 
This may be more pleasant for the operator, but may become 
too hot for the patient. 

Sekao is very commonly used and resorted to for all kinds of 
painful swellings and internal pain. Combined with iskir it is 
what they at once apply when something occurs, before they 
call in the ‘doctor’. 

Iskir is massage and is given for what is called hadi and 
other complaints of a similar nature. It is very commonly 
restored to in order to counteract muscular pain due to over¬ 
exertion, rheumatic pains, fatigue, or anything of a similar 
nature. 

To be able to give sekao and iskir is considered to be a 
necessary part of a Santal woman’s education; a woman unable 
to give this would not be considered desirable as a wife. Men 
also know the art. All are naturally not equally expert; some 
are really excellent and have a natural aptitude, the proper 
touch; most will be able to do it somehow.^ 


7. This is followed by Classified List of Santal ‘Prescriptions', which, along 
wich the Index to the List, occupies pp. 161-424 of Bodding’s work.— Ed. 
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ON ALCHEMY IN INDIAi 

AL-BlRLINl 


ON ALCHEMY AMONG THE HINDUS IN GENERAL 

We understand by witchcraft, making by some kind of delu¬ 
sion a thing appear to the senses as something different from 
what it is in reality. Taken in this sense, it is far spread among 
people. Understood, however, as common people understand 
it, as the producing of something which is impossible, it is a 
thing which does not lie within the limits of reality. For as 
that which is impossible cannot be produced, the whole affair 
is nothing but a gross deception. Therefore witchcraft in this 
sense has nothing whatever to do with science. 

One of the species of witchcraft is alchemy, though it is 
generally not called by this name. But if a man takes a bit of 
cotton and makes it appear as a bit of gold, what would you 
call this but a piece of witchcraft ? It is quite the same as if he 
were to take a bit of silver and make it appear as gold, only 
with this difference, that the latter is a generally-known process, 
i.e., the gilding of silver, the former is not. 

The Hindus do not pay particular attention to alchemy, 
but no nation is entirely free from it, and one nation has more 
bias for it than another, which must not be construed as pro¬ 
ving intelligence or ignorance; for we find that many intelligent 
people are entirely given to alchemy, whilst ignorant people 
ridicule the art and its adepts. Those intelligent people, 
though boisterously exulting over their make-believe science, 
are not to be blamed for occupying themselves with alqhemy, 
for their motive is simply excessive eagerness for acquiring for¬ 
tune and for avoiding misfortune. Once a sage was asked why 

1. In Sachau’s translafion Alberuni’s India this chapter is entitled : “On 

Hindu Sciences which prey on the ignorance of people”.—Ed. 

HS-42 
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scholars always flock to the doors of the rich, whilst the rich 
are not inclined to call at the doors of scholars. “The scholars,” 
he answered, “are well aware of the use of money, but the rich 
are ignorant of the nobility of science.” On the other hand, 
ignorant people are not to be praised, although they behave 
quite quietly, simply because they abstain from alchemy, for 
their motives are objectionable ones, rather practical results of 
innate ignorance and stupidity than anything else. 

The adepts in this art try to keep it concealed, and shrink 
back from intercourse with those who do not belong to them. 
Therefore I have not been able to learn from the Hindus which 
methods they follow in this science, and what element they 
principally use, whether a mineral or an animal or a vegetable 
one. I only heard them speaking of the process of sublimation, 
of calcination, of analysis and of the waxing of talc, which they 
call in their language talaka, and so I guess that they incline 
towards the mineralogical method of alchemy. 

THE SCIENCE OF RASAYANA 

They have science similar to alchemy which is quite peculiar 
to them. They call it Rasayana, a word composed with rasa, 
i.e. gold. It means an art which is restricted to certain 
operations, drugs, and compound medicines, most of which 
are taken from plants. Its principles restore the health of 
those who were ill beyond hope, and give back youth to fading 
old age, so that people become again what they were in the 
age near puberty; white hair becomes black again, the keen¬ 
ness of the senses is restored as well as the capacity for juvenile 
agility, and even for cohabitation, and the life of people in 
this world is even extended to a long period. And why not ? 
Have we not already mentioned on the authority of Patanjali 
that one of the methods leading to liberation is Rasayana ? 
What man would hear this, being inclined to take it for truth, 
and not dart off into foolish joy and not honour the master of 
such a wonderful art by popping the choicest bit of his meal 
into his mouth ? 
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NAGARJUNA, THE AUTHOR OF A BOOK ON RASAYANA 

A famous representative of this art was Nagarjuna, a native 
of the fort Daihak, near Somanath. He excelled in it, and 
composed a book which contains the substance of the whole 
literature on this subject, and is very rare. He lived nearly a 
hundred years before our time. 


THE ALCFIEMIST VYADI IN THE TIME OF 
KING VIKRAMADITYA 

In the time of the King Vikramaditya, there lived in the 
city of Ujain, a man of the name of Vyadi, who had turned 
his whole attention to this science, and had ruined on account 
of it both his life and property, but all his zeal did not even 
avail him so much as to help him to things which, under ordi¬ 
nary circumstances, are easily obtained. Becoming restricted 
in his means, he conceived a disgust to that which had been 
the object of all his exertions, and sat down on the bank of a 
river sighing, sorrowful, and despairing. He held in his hand 
his pharmacopoeia, from which he used to take the prescriptions for 
his medicines, but now he began to throw one leaf of it after the 
other into the water. A harlot happened to sit on the bank 
of the same river farther down, who, on seeing the leaves pass 
by, gathered them, and fished up some relating to Rasdyana. 
Vyadi did not notice her till all the leaves of his book had gone. 
Then the woman came to him, asking why he had done so 
with his book, whereupon he answered, “Because I have 
derived no advantage from it. I have not obtained what I 
ought to have obtained; for its sake I have become bankrupt 
after having had great treasures, and now I am miserable after 
having so long been in the hope of obtaining happiness.” The 
harlot spoke: “Do not give up a pursuit in which you have spent 
your life; do not despair of the possibility of a thing which all 
sages before you have shown to be true. Perhaps the obstacle 
which prevents you from realising your plans is only of an 
accidental nature, which may perhaps be removed by an 
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accident. I have much solid cash. It is all yours that you 
may spend it on the realisation of your plans.” Thereupon 
Vyadi resumed his work. 

However, books of this kind are written in an enigmatic 
style. So he happened to misunderstand a word in the pres¬ 
cription of a medicine, which meant oil and human blood, both 
being required for it. It was written raktdmala, and he thought 
it meant red myrobalanon. When he used the medicine it had 
no effect whatsoever. Now he began to concoct the various 
drugs, but the flame touched his head and dried up his brain. 
Therefore, he oiled himself with oil, pouring it in great quan¬ 
tity over his skull. One day he rose to step away from the 
fireplace for some business or other, but as there happened to 
be a peg projecting from the roof right above his head, he 
knocked his head against it, and the blood began to flow. On 
account of the pain which he felt, he looked downward, and 
in consequence some drops of blood mixed with oil dropped 
from the upper part of his skull into the cauldron without his 
noticing it. When, then, the concocting process was finished 
and he and his wife besmeared themselves with the concoction 
in order to try it, they both flew up into the air. Vikramaditya 
on hearing of this affair left his castle, and proceeded to the 
market-place in order to see them with his own eyes. Then 
the man shouted to him, “Open thy mouth for my saliva.” 
The king, however, being disgusted, did not do it, and so the 
saliva fell down near the door, and immediately the threshold 
was filled with gold. Vyadi and the woman flew to any 
place they liked. He has composed famous books on this 
science. People say that both man and wife are still alive. 

STORY ABOUT THE PIECE OF SILVER IN THE DOOR OF 
THE GOVERNMENT-HOUSE IN DHARA 

A similar tale is the following : In the city of Dhara, the 
capital of Malava, which is in our days ruled by Bhojadeva, 
there lies in the door of the Government-house an oblong 
piece of pure silver, in which the outlines of the limbs of a man 
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are visible. Its origin is accounted for by the following story ; 
Once in olden times a man went to a king of theirs, bringing 
him a Rasdyana, the use of which would make him immortal, 
victorious, invincible, and capable of doing everything he 
desired. He asked the king to come alone to the place of their 
meeting, and the king gave orders to keep in readiness all the 
man required. 

The man began to boil the oil for several days, until at 
last it acquired consistency. Then he spoke to the king : 
“Spring into it and I shall finish the process.” But the king, 
terrified at what he saw, had not the courage to dive into it. 
The man, on perceiving his cowardice, spoke to him : “If you 
have not sufficient courage, and will not do it for yourself, will 
you allow me myself to do it ?” Whereupon the king answer¬ 
ed, “Do as you like.” Now he produced several packets of 
drugs, and instructed him that when such and such symptoms 
should appear, he should throw upon him this or that packet. 
Then the man stepped forward to the cauldron and threw him¬ 
self into it, and at once he was dissolved and reduced into pulp. 
Now the king proceeded according to his instruction, but when 
he had nearly finished the process, and there remained only 
one packet that was not yet thrown into the mass, he began to 
be anxious, and to think what might happen to his realm, in 
case the man should return to life as an immortal, victorious, 
invincible person, as has above been mentioned. And so he 
thought it preferable not to throw the last packet into the mass. 
The consequence was that the cauldron became cold, and the 
dissolved man became consolidated in the shape of the said 
piece of silver. 


STORY OF THE FRUIT-SELLER RANKA AND THE KING 
VALLABHA 

The Hindus tell a tale about Vallabha, the king of the city 
of VallabhI. 

A man of the rank of a Siddha asked a herdsman with refer¬ 
ence to a plant called Thohar, of the species of Lactaria, 


?!HxLxrLxmlmxLL 



334 


History of Science in India 


from which milk flows when they are torn off, whether he had 
ever seen Lactaria from which blood flows instead of milk. 
When the herdsman declared he had, he gave him some drink- 
money that he should show it to him, which he did. When 
the man now saw the plant, he set fire to it, and threw the dog 
of the herdsman into the flame. Enraged thereby, the herds¬ 
man caught the man, and did with him the same as he had 
done to his dog. Then he waited till the fire was extinguished, 
and found both the man and the dog, but turned into gold. 
He took the dog with him, but left the man on the spot. 

Now some peasant happened to find it. He cut off a finger, 
and went to a fruit-seller who was called Rahka, i. e. the poor, 
because he was an utter pauper, and evidently near bank¬ 
ruptcy. After the peasant had bought from him what he 
wanted, he returned to the golden man, and then he found 
that in the place where the cut off finger had been, a new 
finger had grown. He cut it off a second time, and bought 
again from the same fruit-seller all that he wanted. But 
when the fruit-seller asked him whence he had the finger, 
he was stupid enough to tell him. So Rahka went out to 
the body of the Siddha, and brought it on a carriage to his 
house. He stayed in his old abode, but managed by degrees 
to buy the whole town. The king Vallabha desired to own the 
same town, and asked him to cede it to him for money, but 
Rahka declined. Being however afraid of the king’s resentment, 
he fled to the lord of Almansura, made him presents of money, 
and asked him to help him by a naval force. The lord of 
Almansura complied with his desire, and assisted him. So he 
made a night-attack upon the king Vallabha, and killed him 
and his people, and destroyed his town. People say that still 
in our time there are such traces left in that country as are 
found in places which were destroyed by an unexpected night- 
attack. 

The greediness of the ignorant Hindu princes for gold¬ 
making does not know any limit. If any one of them wanted 
to carry out a scheme of gold-making, and people advised him 
to kill a number of fine little children, the monster would not 
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refrain from such a crime; he would throw them into the fire. 
If this precious science of Rasayana were banished to the 
utmost limits of the world, where it is unattainable to anybody, 
it would be the best. 

AN ERANIAN TRADITION 

According to the Eranian tradition, Isfandiyad is said to 
have spoken when dying ; “Kaus had been given the power 
and the miraculous things mentioned in the Book of the Law. 
Finally he went to the mountain Kaf as a decrepit man, bent 
down by old age, but he returned thence as a lively youth of 
well-proportioned figure and full of force, having made the 
clouds his carriage, as God allowed him.” 

ON THE BIRD GARUDA 

As regards charms and incantations, the Hindus have a firm 
belief in them, and they, as a rule, are much inclined towards 
them. The book which treats of those things is considered as 
a work of Garuda, a bird on which Narayana rode. Some 
people describe this bird in such a way as to indicate a Sifrid- 
bird and its doings. It is an enemy of fish, catching them. As 
a rule, animals have by nature an aversion to their opponents, 
and try to beware of them; here, however, there is an excep¬ 
tion to this rule. For when this bird flutters above the water 
and swims on it, the fish rise from the deep to the surface, and 
make it easy to him to catch them, as if he had bound them by 
his spell. Others describe it with such characteristics as might 
indicate a stork. The Vdyu-piirdna attributes to it a pale colour. 
On the whole, Garuda comes nearer to a stork than to a Sifrid, 
as the stork is by nature, like Garuda, a destroyer of snakes. 

THE EFFECT OF CHARMS ON THE BITE OF SERPENTS 

Most of their charms are intended for those who have been 
bitten by serpents. Their exce.ssive confidence in them is 
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shown by this, which I heard a man say, that he had seen a 
dead man who had died from the bite of a serpent, but after 
the charm had been applied he had been restored to life, and 
remained alive, moving about like all others. 

Another man I heard as he told the following story : “He 
had seen a man who had died from the bite of a serpent. A 
charm was applied, and in consequence he rose, spoke, made 
his will, showed where he had deposited his treasures, and 
gave all necessary information about them. But when he 
inhaled the smell of a dish, he fell down dead, life being com¬ 
pletely extinct.” 

It is a Hindu custom that when a man has been bitten by 
a venomous serpent, and they have no charmer at hand, they 
bind the bitten man on a bundle of reeds, and place on him a 
leaf on which is written a blessing for that person who will 
accidentally light upon him, and save him by a charm from 
destruction. 

I, for my part, do not know what I am to say about these 
things, since I do not believe in them. Once a man who had 
very little belief in reality, and much less in the tricks of jugg¬ 
lers, told me that he had been poisoned, and that people had 
sent him some Hindus possessing the knowledge of charms. 
They sang their charms before him, and this had a quieting 
effect upon him, and soon he feit that he became better and 
better, whilst they were drawing lines in the air with their 
hands and with twigs. 


HUNTING PRACTICES 

I myself have witnessed that in hunting gazelles they 
caught them with the hand. One Hindu even went so far as 
to assert that he, without catching the gazelle, would drive it 
before him and lead it straight into the kitchen. This, however, 
rests, as I believe I have found out, simply on the device of 
slowly and constantly accustoming the animals to one and the 
same melody. Our people, too, practise the same when hunting 
the ibex, which is more wild even than the gazelle. When they 
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see the animals resting, they begin to walk round them in a 
circle, singing one and the same melody so long until the 
animals are accustomed to it. Then they make the circle more 
and more narrow, till at last they come near enough to shoot 
at the animals which lie there in perfect rest. 

The shooters of Kata-birds have a custom of beating copper- 
vessels during the night with one and the same kind of beat, 
and they manage to catch them with the hand. If, however, 
the beat is changed, the birds fly off in all directions. 

All these things are peculiar customs which have nothing 
whatsoever to do with charms. Sometimes the Hindus are 
considered as sorcerers because of their playing with balls on 
raised beams or on tight ropes, but tricks of this kind are 
common to all nations. 

[ Translated from Arabic by E. C. Sachau J 
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AL-BIRONI and INDIAN ALCHEMY 

JEAN FILLIOZAT 


The work of great al-BIruiii is one of the essential sources of 
our knowledge of India of the high Middle Age. Its thorough 
analysis that Reinaud had first given in his Memoire geographique, 
historique et scientifiqiie sur I'Inde anterieurement au milieu du XP 
Steele de I’ere chrelienne, d’apres les ecrivains arabes, persans et chinois 
(Memoires de I’Institut National de France, Academic des Inscriptions 
et Belles-Lettres, t.xviii. part 2, pp. 1-399 and pp. 565-566) is 
a landmark in the history of Indology. Within a few months, 
the centenary of this work, published in Paris in 1849, happens 
to coincide with the millenary of the great Arab Indologist by 
which its value has been made known to all. 

The valuable edition and translation of al-Birunl’s India by 
Edward G. Sachau (1886 and 1888) have supplied all the 
details of its information and have been the fundamental tool 
of research since the last sixty years. But it has not made the 
Memoire of Reinaud useless, because the latter compares the 
data of al-Biruni with the Arabic, Persian and Chinese sources 
and with the Indian sources themselves. Its method will always 
remain indispensable for the proper interpretation of al-Biruni’s 
text. 

Since it has been misunderstood, seriously erroneous idea 
regarding the history of Indian alchemy has been drawn from 
this text. 

Some of the most celebrated texts of Indian alchemy are 
traditionally attributed to Nagarjuna, named in this particular 
occasion as siddha, ‘Perfect’. He is thus placed in the category 
of superhuman savants, various lists of whom are given which 
includes some personage who cannot possibly be considered 
very ancient. Besides, different texts tend to identify the 
alchemist Nagarjuna with the great Buddhist chief abbot of 
the same name, contemporary with Kaniska, or in any case, 
belonging to the first centuries of the Christian era. Now, an 
information in al-Biruni seemed to invalidate the identification 
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and to bring down the alchemist Nagarjuna to the 10th cen¬ 
tury. As a matter of fact, al-BirunI mentions a famous Indian 
alchemist and an author of an important treatise, one Nagar¬ 
juna, native of the fort of Daihak near Somnath, who lived 
approximately hundred years before his (al-Biruni’s) time, 
therefore in the 10th century. 

This information has been accepted, as it is, notably by 
VViiiternitz (Geschichte der indischen Litteratur, vol. iii, Leipzig, 
1920, p. 552). It would result in that Nagarjuna, considered 
by the Indian tradition as one of the founders of alchemy in 
India, would not be the celebrated Buddhist personage, but a 
late man bearing ihe same name. The tradition confusing 
him with the Buddhist personage would be posterior to the 
10th century and Indian alchemy would take shape only at 
this time, in spite of its pretensions to antiquity. Indian alche¬ 
my would therefore be more recent than the beginnings of 
Arabic alchemy and might have been constituted in imitation 
of the latter. 

Comparison of a Chinese evidence with that of al-Biruni 
demolishes this entire theory. Three centuries before the time 
assigned by al-Biruni to Nagarjuna of Daihak, towards 630 
A.D. the Chinese pilgrim Hiuan-tsang attests, as a matter of 
fact, in his Si-yu-ki, “Reminiscences of the Western Countries”, 
that at his time the Buddhist chief abbot Nagarjuna was 
reputed in India as an alchemist. He took, said Hiuan-tsang, 
some drugs for augmenting his longevity and would have once 
changed some stones into gold (trans. Stanislas Julien [in 
French], Paris, 1859, vol. ii, pp. 98 and 103). 

It does not follow that al-Biruni had made a mistake by 
identifying a relatively recent Nagarjuna with an important 
author of Indian alchemy, nor that the Buddhist chief abbot 
Nagarjuna had really been a great alchemist. But it follows 
that one cannot put forward arguments regarding the time 
when the Nagarjuna of al-Biruni lived for revoking the doubt 
about the Indian tradition according to which the chief abbot 
Nagarjuna had already practised alchemy and for bringing 
down the beginnings of Indian alchemy to a later age. The 
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Nagarjuna of al-Biruni could only be a homonym of an illus¬ 
trations personage of whom the reputation of being an alchemist 
had been made after some countries. 

Besides, al-Biruni did not doubt that the origin of Indian 
alchemy was much more remote than the time of Nagarjuna 
mentioned by him. As a matter of fact, he said of another 
alchemist, Vyadi, making him alive at Ujjain at the time of 
the King Vikramaditya. He distinguished between two kings 
of this name, the founder of the “Vikrama” era and the 
vanquisher of the Saka, himself the founder of the era 137 
years later (ii. 6). But he specified, a propos of Vyadi, that 
the Vikrania of whom he was contemporary was the founder 
of the era bearing his name. As he knew the antiquity of this 
era (57 B.G.), he therefore conceded the seniority of Vyadi. 
Moreover, he did not make Vyadi a founder of the science he 
had cultivated. Indeed he relates a legend according to which 
Vyadi was at first ruined [financially] in vain attempts to realise 
the prescriptions of an already existing book of alchemy which 
he had misunderstood. Vyadi had interpreted the compound 
raktamala as signifying “red (rakta) myrobalanon ("ama/aj” which 
he should have understood as “human blood and oil”, [and] 
which he would later on recognise accidentally, some drops of 
his blood having fallen from his head in the cauldron when he 
was wounded on the head after having been burnt and having 
the burn oiled. Of course, al-BirunI has not guaranteed the 
authenticity of the legend, but it suffices us here to state that 
he has not denounced any anachronism. 

As regards the existence of an alchemical author named 
Vyadi we can confirm the information of al-Biruni. Sachau 
only knew it as the name of a lexicographer (ii. 315). But the 
Tibetan bsTan- gyur contains the translation of a Rasasiddha- 
sdslra, apparently not preserved in Sanskrit, that is attributed 
to Vyadi and of which an extract was also the object of a 
Tibetan translation (mDo, cxxiii, 1 and 3, cf. P. Gordier, Cata¬ 
logue du fonds tibetain de la Bibliotheque Nationale, vol. iii, Paris, 
1915, p. 473). It has furthermore been pointed out that Vyadi 
is cited as an authority in the Rasaratna-samuccaya and the 
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Rasaratna-pradipa (cf. G. N. Mukhopadhyaya, History of Indian 
Medicine, vol. iii, Calcutta, 1929, p. 758). G. N. Mukhopa- 
dhyaya believes him to be posterior to Panini (identifying him 
with the grammarian of the same name) and anterior to 
Nagarjuna, and places him at the 5th century B.C. We have, 
however, no evidence that one should identify the alchemist 
with the grammarian. An indication according to which the 
latter lived at Vindhya seems to distinguish the same from the 
alchemist of Ujjain, although the same man could have lived 
successively in different places. One can rather, but again 
without decisive evidence, try to identify the alchemist Vyadi 
with the homonymous author of Tantric works that were tran¬ 
slated in the.bsTan-’gyur, rGyud, Ixxiv. 34&37 and Ixxvi, 29 and 
30). Nor can we date him back earlier than the 5th century 
of our era without contradicting the testimony of the tradition 
noted by al-Blrurii which puts him at the 1st century. It can 
only be that he was anterior to Nagarjuna if the tradition be 
certain, but the attributions of an author to the time of Vik- 
ramaditya is a frequent and arbitrary practice (several [men] 
reputed to be of this time in fact belong to the first centuries of 
the Christian era and not contemporary to one another). 
Vyadi’s name is found just before Nagarjuna in the list of 
alchemists that is given at the beginning of Rasaratna-samuccaya 
of Vagbhata (1. 3) and undoubtedly it is he who again appears 
under the name of Vyalacarya at the top of a similar list of 
authors in the same work (vl. 59), where Nagarjuna occupies 
the fifth place. But the order adopted in the lists cannot be 
considered chronological because, for a good number of names, 
it differs totally from one another (the same names are not 
all in agreement). 

Only a thorough study of Indian alchemical literature, such 
as Praphulla Chandra Ray had inaugurated, could only eluci¬ 
date the questions of this sort. Meanwhile, the data of 
al-BirunI are valuable to us, provided that we compare them 
with those of other sources. However, the esoteric character 
of Indian alchemy made these more difficult for al-Biruni to 
acquire and less reliable than those of other subjects. Al-Biruni 


?!HxLxrLxmlmxLL 



342 


History of Science in India 


had conceived a contempt for the teachings of this tradition as 
well which is explained because he had noticed in it only a 
vain pursuit for wealth and magical power and because it was 
not possible for him to obtain precise information about the 
methods employed by them. The chemical part of this tradi¬ 
tion, which is not at all without value, has not been introduced 
to him and he could only know the alchemical part. 

This results from the fact that he himself speaks of not being 
able to determine with certainty if the Indians always worked, 
above all, on mineral, animal or vegetable matter although it 
appeared to him that it was mostly with mineral. This also 
resulted from faulty information that were given to him. It 
is thus he translates rasa by “gold” (Sachau, i. 188) while it 
concerns either “mercury” or cinnabar, or a whole series of 
“essential bodies”, that is to say, objects found in their native 
state such as cinnabar (rasa, daraka, hingula), mica (abhra), 
pyrites (mdksika) etc. ...He also ascribes to tdlaka (i, 188) the 
Indian name of talcum (Arabic tdlq) whereas in Sanskrit tdlaka 
means orpiment (yellow arsenic) which, it is true, appears in 
lamina like talcum, but is yellow (cf. Rasaratna-samuccaya iii.66ff). 

Thus, it is, above all, his testimonies on the Indian legends 
regarding the alchemists which are useful to us. Other than 
those [tales] we have cited on Nagarjuna and on Vyadi, he has 
preserved for us another one of which an exact parallel is 
known in Cambodia in the story of the Leprous King of Angkor 
Thom. 

The popular Cambodian tradition indeed tells that the 
king, invited by a Brahmana alchemist to plunge in a boiling 
medicinal bath to cure himself wished that the Brahmana 
should take the plunge first. The latter accepted on condition 
that the king would throw on him a certain powder at the 
time. The king, after having promised, abstained from throw¬ 
ing the powder, and the Brahmana died (cf. G. Poree and 
E. Maspero, Moeurs et coutumes des Khmers, Paris, 1938,p.73). 

Al-Biruni tells on his side (i. 191) the same incident but 
with the difference that the king is not leprous. He is invited 
by an alchemist to take a plunge in boiling oil prepared for 
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making him immortal, victorious and invincible. He does not 
dare and accepts that the alchemist would himself take a 
plunge while he would throw different packets of drugs success¬ 
ively in the bath. But being afraid that the man would arise 
immortal, victorious and invincible, he abstains from throwing 
the last packet. The man dies and is found transformed into a 
lump of silver. The scene is located at Dhara, the capital of 
Malava. 

The Indian story of al-Biruni is clearer than the Cambodian 
parallel where the motive that prevented the king from 
keeping his promise remains obscure. But it manifestly con¬ 
cerns the same legend, apparently transported from India to 
Cambodia. Thus, once more, the valuable text of al-Biruni 
receives an additional interest and range by comparison with 
the data that are foreign to it. 

[ Translated from French by Ramkrishna Bhattacharya ] 
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CHEMISTRY IN ANCIENT INDIA^ 
P. C. RAY 


I shall endeavour to unfold before you to-day a forgotten 
chapter in the history of the intellectual development of the 
Indian people, namely the cultivation of the Experimental 
Sciences. It is generally taken for granted that the Hindus 
were a dreamy, mystical people given to metaphysical specula¬ 
tion and spiritual contemplation. Due credit is, no doubt, 
assigned to them for the production of such priceless treasures 
as the Upanisads, the Six Systems of Philosophy, including the 
abstruse Sarnkhya and the Gita, with their transcendental teach¬ 
ings. But the fact that the Hindus had very large hand in the 
cultivation of the experimental sciences is hardly known in 
these days. 

It should, however, be borne in mind that Experimental 
Sciences such as we now understand them are of very recent 
origin and growth, even in Europe. 

The controversies of the Schoolmen in the Middle Ages lend 
colour to the theory that in approaching the discussion of the 
most evident truths of nature the learned men of Europe always 
avoided the test of appealing to experiments. As some of you 
are aware, a solemn discussion arose among the foundation 
members of the Royal Society as to whether a dead fish 
weighed more than a live one, though it never occurred to 
them that the solution of the problems lay in directly weighing 
a fish—live and dead. When the Royal Society was founded 
in 1662 by Boyle, Hooke, Christopher Wren and other students 
of Nature, Hobbes sneered at them as “experimentarians.” If 
such was the respect for accurate knowledge even in England 
in the 17th century, we should not be justified in applying a 
rigid test to the knowledge of India in the past ages. 

Experiments and observations constitute the fundamental 

1. The following is the full text of the address delivered by Dr. Ray before 
the Madras University in February, 1918. 
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bases of Sciences. It is naturally a relief to come across such 
dicta as laid down by two standard works on Hindu Chemistry, 
namely, Rasendra-cintdmani by Ramacandra, and Rasa-prakasa- 
sudhakara by Yasodhara, both belonging to the 13th or 14th 
century A.D. 

Says the former : “That which I have heard of learned 
men and have read in the Sastra-s but have not been able 
to verify by experiment I have discarded. On the other 
hand those operations which I have according to the directions 
of my sage teachers, been able to perform with my own hands 
—those alone I am committing to writing. 

“Those are to be regarded as real teachers who can verify 
by experiments what they teach-—those are to be regarded as 
laudable disciples who can perform what they have learned— 
teachers and pupils, other than these are mere actors on the 
stage.” 

Yasodhara, the author of the latter, observes : “All the 
chemical operations described in my book have been performed 
with my own hands—I am not writing from mere hearsay. 
Everything related is based upon my own conviction and obser¬ 
vations.” 

The progress of chemical knowledge among the ancient 
nations has always had a fascination for me. The classical 
works of Thomson, Hoefer and Kopp have been my favourite 
companions ever since I was a student at Edinburgh now 35 
years ago. In the course of my studies in this field I was 
naturally led to an inquiry into the exact position which India 
occupied therein, and with this view I undertook a systematic 
examination, from the chemical standpoint, of the Caraka, the 
Susruta, and such other standard works of the Ayurvedic and 
latro-Chemical periods as had escaped the ravages of time. 

My investigations in this direction naturally brought me 
into communication with M. Berthelot some twenty-one years 
ago—a circumstance which proved to be a turning point, if I 
may say so, in my career as a student of the history of Chemis- 
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try. The illustrious French savant who was then the recognised 
leader of the chemical world, who has done more than any 
other person to clear up the sources and trace the progress of 
Chemical Science in the West, expressed a strong desire to 
know all about the contributions of the Hindus, and even went 
the length of making a personal appeal to me to help him with 
information on the subject. In response to his sacred call, I 
submitted to him, in 1898, a short monograph on Indian 
alchemy based chiefly on Rasendrasdra-samgraha, a work which I 
have since then found to be of minor importance and not 
calculated to throw much light on the vexed question as to the 
origin of Hindu Chemistry. M. Berthelot not only d'd me the 
honour of reviewing it at length but very kindly presented me 
with a complete set of his monumental work, in three volumes, 
on the Chemistry of the Middle Ages, dealing chiefly with the 
Arabic and Syrian contributions on the subject, the very exis¬ 
tence of which I was not till then aware of. On perusing the 
contents of these works I was filled with the ambition of 
supplementing them with one on Hindu Chemistry. 

I confess, when I first entered into the self-imposed task, 
I was filled with misgivings for I apprehended that the mate¬ 
rials were meagre and fragmentary. I set vigorously to the 
task. As I proceeded with my labour of love I was simply 
appalled by the number of old, worm-eaten Chemical Manus¬ 
cripts which began to pour in from every quarter of India— 
from Madras, Tanjore, Ulwar, Kashmir, Benares, Katmundu 
(Nepal) and last but not least from Tibet—the bsTan- gyur or 
the Encylopaedia comprising the wisdom of India—being now 
accessible to us since the temporary occupation of Lhassa in 
1904-05. I was fllied with the ecstasy which a prospector 
feels when he suddenly comes across a vein of precious metal 
after years of fruitless efforts. The discovery of such unexpect¬ 
ed and forgotten mine of wealth amply sustained me during 
the 12 years of the best period of my life although much diffi¬ 
culty was felt in apportioning my time between the demands 
of the library and the laboratory. I will now take you over 
to some of the results of my inquiry. 
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In the various seats of learning in ancient India, along with 
other branches of literature and science, medicine also formed 
an important subject of study. Some 2500 years ago the 
University of Taxila, of Jivaka Komaravacca was studying 
medicine under the sage Atreya. Now, there is a world of 
meaning hid under the term “Komaravacca,” which is a Pali 
corruption of the Sanskrit “Kaumarabhrtya”. A student of 
Ayurveda is well aware that the science of Indian medicine is 
divided into eight sections of which kaumdrahhrtya or treatment 
of children’s diseases is one. Jivaka afterwards became the 
celebrated Court Physician to King Bimbisara of Magadh, a 
contemporary of Buddha. We have thus historical evidence 
of the cultivation of Ayurveda in India several centuries before 
the birth of Christ. Now the branch of science which I have 
the honour to represent, namely Rasayana, cannot, however, 
be traced to such an early date. Strictly speaking, Rasayana 
does not mean Chemistry. Its radical meaning is a medicine 
which promotes longivity, retentive memory, health, virility, 
etc. (Caraka, i. 2. 6j; in other words, it is the Elixir Vitae 
of the alchemists of the Middle Ages. Later on, in the Tantric 
ages, Rasayana was almost exclusively applied to the employ¬ 
ment of mercury and other metals in medicine and at present 
it means alchemy or chemistry. In an alchemical treatise of the 
13th or 14th century A. D., the author speaks of his subject as 
Rasdyanlvidya, i.e., the science of mercury and metals. In the 
celebrated work called Rasaralna-samuccaya ( or, A collection 
of gems of mercury and metals), to which I shall have occasion 
to refer more than once subsequently, the author begins by 
offering salutation to 27 adepts or rasasiddhi-pradayaka. The 
term rasasiddhi-pradayaka is derived from rasa, mercury, siddhi, 
accomplishment, and praddyaka, giver or bestower; it therefore 
means giver of accomplishment in mercurial preparation, i.e., 
an expert on alchemy. It is necessary to bear in mind that 
in the standard Ayurvedic works, e.g, Caraka, Susruta and 
Vdgbhata, there is scarcely any mention of mercury or its prepa¬ 
rations. 

Here it is necessary to make a slight digression in order to 
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realise the impetus which the study of Chemistry received in 
ancient India. In Europe, in the Middle Ages, chemistry—call 
it alchemy if you like—made considerable progress chiefly as 
a handmaid of medicine. In our country, though the pursuit 
of this science was made an auxiliary to the healing arts, it 
made rapid strides by entering into an alliance with the Yoga 
philosophy. According to this system, as you all know, know¬ 
ledge has to go through seven stages before it is perfect and 
eight means are prescribed by which this perfect knowledge can 
be obtained; of these dharam (steadfastness), dkydna (contem¬ 
plation) and samadhi (meditation) are the essential constituents. 
When these last three are united, samayama follows and results 
in the acquisition of occult powers (or siddhi). In later times, 
the philosophy of the Yoga was pressed into the service of 
science and degenerated into Tantrika rites, especially in 
Bengal. 

What is it that made these Tantras the repositories of 
chemical knowledge ? The answer is given in the words of 
Rasarnava (lit. sea of mercury) itself, a most authoritative 
Tantric work on chemistry, which has been edited in the 
Bibliotheca Indica Series by myself in collaboration with Pandit 
Hariscandra Kaviratna. This work extols the virtues of mercury 
and its various preparations. Thus, 

“As it is used by the best devotees for the highest end, it is 
called parada (quicksilver).” 

“Begotten of my limbs, it is, O Goddess, equal to me. It is 
called rasa because it is exudation of my body.” 

“It may be urged that the literal interpretation of these 
words is incorrect, the liberation in this life being explicable in 
another manner. This objection is not allowable, liberation 
being set out in the six systems as subsequent to the death of 
body, and upon this there can be no reliance and consequently 
no activity to attain to it free from misgivings. This is also 
laid down in the same treatise.” 

“Liberation is declared in the six systems to follow the death 
of the body.” 

“Such liberation is not cognised in perception like an emblic 
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myrobalan fruit in hand.” 

“Therefore a man should preserve that body by means of 
mercury and of medicaments.” 

A few more typical extracts are given below which will 
throw further light on the subject : 

“The body, some one may say, is seen to be perishable, 
how can then its permanency be effected ? Think not so, it is 
replied, for though the body, as a complexus of six sheaths or 
wrappers of the soul, is dissoluble, yet the body as created by 
Hara and Gaurl under the names of mercury and mica may be 
perdurable. Thus it is said in the Rasahrdaya. 

“Those who without quitting their bodies have attained to 
new ones through the influence of Hara and Gauri (mercury 
and mica), are to be praised as rasasiddka (alchemists). All 
mantra~s are at their services.” 

“The ascetic, therefore, who aspires to liberation in this 
life, should first make to himself a glorified body. And inas¬ 
much as mercury is produced by the creative conjunction of 
Hara and Gauri (and mica is produced from Gauri), mercury 
and mica are severally identified with Hara and Gauri in the 
verse : 

“Mica is thy seed, and mercury is my seed. The com¬ 
bination of the two, O Goddc.ss, is destructive of death and 
poverty.” 

“There is very little to say about the matter. In the Rase- 
svara-siddhanta, many am ing the gods, the Daitya-s, the Muni-s 
and mankind, aie declared to have attained to liberation in 
this life by acquiring a divine body through the efficacy of 
quicksilver.” 

“Certain gods, Mahesa and others, certain Daitya-s, Kavya 
( Sukracarya and others); certain sages (Balakhilyas and others); 
certain kings (Soraesvara and others); Govinda-Bhagabata, 
Govinda-nayaka, Garvati, Kapila, Vyali, and others—these 
alchemists having attained to mercurial bodies and therewith 
identified are liberated though alive,” 

Now this alliance between alchemy and the Yoga Philosophy 
had already become cemented in the 11 th century A.D. Thus, 
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al-Biruni, the celebrated Moslem contemporary of Mahmud 
of Gazni, who was as much at home in Arabic and Greek as in 
Sanskrit literature, says ; 

“The adepts in this art try to keep it concealed, and shrink 
back from intercourse with those who do not belong to them. 
Therefore, I have not been able to learn from the Hindus 
which methods they follow in this science and what element 
they principally use, whether a mineral or an animal or a 
vegetable one. I only heard them speaking of the process of 
sublimation, of calcination, of analysis, and of the waxing of 
talc, which they call in their language tdlaka, and so I guess 
that they incline towards the mineralogical method of alchemy. 

“They have a science similar to alchemy which is quite 
peculiar to them. They call it Rasdyana. It means an art which 
is restricted to certain operations, drugs and compound medi¬ 
cines, most of which are taken from plants. Its principles 
restore the health of those who were ill beyond hope, and give 
back youth to fading old age, so that people become again 
what they were in the age near puberty; white hair becomes 
black again, the keenness of the senses is restored as well as the 
capacity for juvenile agility and the life of the people in this 
world is even extended to a long period. And why not ? Have 
we not already mentioned on the authority of Patanjali that 
one of the methods leading to liberation is RasdyanaV' 

The number of works on alchemy which are connected with 
the practices of the Tantric cult is simply legion and they rose 
to such importance in the llthtol4th centuries A.D,, if not 
earlier, as to claim a place among the darsana-s (philosophies) 
in vogue at this period. As you all know, the celebrated 
Madhavacarya, Prime Minister of King Bukka I, of Vijayana- 
gara, in his treatise on the sixteen systems of philosophy extant 
in his age—called Sarvadarsna-samgraha, devotes a chapter to 
Rasehara-darsana or the “Science of Mercury.” In his exposition 
of the subject the learned Head-Abbot of the Monastery of 
Srngeri, not far from the city of Madras, quotes at length 
from the standard works on Chemistry, notably Rasdrnava, 
Raseivara-siddhdnta and Rasa-hrdaya of Govinda-Bhagabata. 
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I shall now read one or two extracts from Rasdrnava from 
the chapter dealing with chemical apparatus and the colour of 
flames and the extraction of the metals from the ores (meta¬ 
llurgy). It is scarcely necessary to remind you that the Tantras 
are in the shape of Dialogues between the god Siva and his 
consort Parvatl. 

ON APPARATUS AND THE COLOUR OF FLAMES 

“Sri Bhalrava said : The rasas, the uparasas, the metals, 
a piece of cloth, bidam, a pair of bellows, iron implements, stone 
pestles and mortars, the apparatus known as kosti, mouth blow¬ 
pipe, cow-dung, substantial wood (as fuel), various kinds of 
earthen and iron apparatus [e g., crucibles), a pair of tongs and 
earthen and iron vessels, weights and balances, bamboo and 
iron pipes, the fats, the acids, the salts and the alkalis, the 
poisons—all these are to be collected and chemical operations 
begun.” 


EFFICACY OF THE APPARATUS 

“For killing and colouring mercury, an apparatus is indeed 
a power. Without the use of herbs and drugs, mercury can 
be killed with the aid of an apparatus alone; hence an expert 
must not disparage the efficacy of the apparatus,” 


CRUCIBLES 

“Earth of black, red, yellow and white colour, burnt husks 
of paddy, soot, earth from the ant-hill, well-brunt excrements 
of the goat and the horse, rust of iron” [varying proportions 
of the above ingredients are used for making crucibles, retorts 
etc.]. 

COLOUR OF FLAMES 

“Copper yields a blue flame...that of the tin is pigeon- 
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coloured; that of the lead is pale-tinted...that of the iron is 
tawny;. ..that of the “peacock ore” (sasyaka) is red.” 

TESTS OF .A. PURE METAL 

“A pure metal is that which, when melted in a crucible, 
does not give off sparks nor bubbles, nor spurts, nor emits any 
sound, nor shows any lines on the surface, but is tranquil like 
a gem.” 


COPPER FRO.Vt THE PYRITES 

“Maksika, repeatedly soaked in honey, oil of rz’anas cow/na- 
nis, urine of the cow, clarified butter, and the extract of the 
bulbous root of musa sapientum. and heated in a crucible, yields 
an essence in the shape of copper.” 

EXTRACTION OF ZINC FROM CALAMINE 

“■Rasaka, mixed with wool, lac, T. Chebula, and borax and 
roasted in a covered crucible, yields an essence of the appea¬ 
rance of tin; of this there in no doubt.” 

Let me now quote one or two extracts from Rasaratna- 
samuccaya or a “thesaurus of gems of mercury and metals.” 
The author gives the following description of initiation of dis¬ 
ciples and of a chemical Laboratory : 

INITIATION INTO DISGIPLESHIP 

“The instructor must be wise, experienced, well-versed in 
chemical processes, devoted to Siva and his consort Parvatl, 
sober and patient. The pupil should be full of reverence for 
his teacher, well-behaved, truthful, hard-working, obedient, 
free from pride and conceit and strong in faith. 

;‘Chemical operations are to be performed under the auspi¬ 
ces of a ruler, who is God-fearing, who worships Siva and 
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Paryati, and whose territory is free from anarchy; and the 
Laboratory, to be erected in the depth of a forest, should be 
spacious, furnished with four doors and adorned with the 
portraits of the Gods. 

“Take of gold-leaf 3 niska-s in weight and quicksilver 9 
niska-s and rub them with acids for 3 hours. Make the amalgam 
into a phallus (emblem of Siva, the creative principle)...The 
phallus to be worshipped in due from. By the mere sight of 
phallus of mercury, the sins accumulated by the killing of 
1,000 Brahmanas and 10,000 cows are redeemed. 

“The science of mercury was communicated to man by Siva 
himself and is to be imparted by the instructor to the disciple 
according to the prescribed rules with closed eyes. 

“The science of mercury is to be strictly kept a secret...If 
it is divulged, its efficacy is gone.” 

ON THE LABORATORY 

“The Laboratory is to be erected in a region, which abounds 
in medicinal herbs and wells... It is to be furnished with the 
various apparatus. The phallus of mercury is to be placed in 
the east, furnaces to be arranged in south-east, instruments in 
the south-west... The Aroyff apparatus for the extraction of 
essences of metals, the water vessels, a pair of bellows and 
various other instruments are also to be collected as also the 
threshing and pounding mortars, the pestles, sieves of various 
degrees of fineness, earth for the crucibles, charcoal, dried 
cow-dung cakes, retorts made of glass, earth and iron, and 
conch-shells, iron-pans, etc. 

“Those who are truthful, free from temptations, given to 
the worship of Devas and Brahmanas, self-controlled and used 
to live upon proper diet and regimen—such are to be engaged 
in performing chemical operations.” 

The mercurial and metallic preparations of the Tantric age 
began slowly to supplant if not altogether supersede the treat- 
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ments by the admlnistratioa of herbs and simples as prescribed 
in the Caraka, Susruta, and Vagbhata, i.e., the genuine Ayurvedic 
System. Already as early as the 11th century, we find Gakra- 
pani Datta, himself a learned commentator of Caraka 2 Lnd. Susruta 
and author of the well-known medical work which goes by his 
name, not only recommending certain mercurial preparations 
but taking credit for introducing them. In fact, from the 12th 
century onwards inorganic (or metallic)remedies rapidly gained 
in popularity and this circumstance in its turn reacted upon 
the spirit of the age in giving fresh impetus to the study of 
Chemistry. I can quote ad libitum from the Chemical Tantras 
of this period, as treasures of all kinds lie scattered in inexhaust¬ 
ible profusion in these works, but I need not tire out your 
patience by doing so. I hope I have indicated enough to show 
with what zeal and zest my favourite branch of science was 
once cultivated in Ancient India ; I cannot conclude better 
than by quoting the apposite words of Bacon : 

“We see then how far the monuments of wit and learning 
are more durable than the monuments of power or of the hands. 
For have not the verses of Homer continued twenty-five 
hundred years and.more, without the loss of a syllable or letter; 
during wh'ch time infinite palaces, temples, castles, cities have 
been decayed and demolished ? It is not possible to have the 
true pictures or statues of Gyrus, Alexander, Caesar, no, nor of 
the kings or great personages of much later years; for the 
originals cannot last; and the copies cannot but lose of the life 
and truth. But the images of men’s wits and knowledges 
remain in books, exempted from the wrong of time and capable 
of perpetual renovation.” 

Thus it is that even after a lapse of 7, 8 or 10 centuries, 
Govinda, Somadeva, Nagarjuna, Ramacandra, Svacchanda- 
Bhairava and others appeal to modern India in eloquent terms 
from dust-laden shelves and worm-eaten tomes and manuscripts 
not to give up the pursuit of the Science they so clearly pro¬ 
fessed. As I find gathered round me the flower of the youth of 
Madras, may I join in the appeal so eloquently given utterance 
to by the chemist Nagarjuna some 1,000 years ago : 
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“For 12 years I have worshipped in thy temple, O Goddess; 
if I have been able to propitiate thee, vouchsafe unto me„ thy 
devotee, the rare knowledge of Chemistry.” If twelve years 
was considered as the irreducible minimum of time which an 
ardent student ought to spend in mastering the intricacies of 
our science at such a distant date how many years’ assiduous 
devotion is required to master it to-day ? Chemistry is the 
science par excellence which at present determines the fate of 
nations and the assiduous pursuit of it has given Germany an 
enviable predominance in world politics. There is, however, 
such a thing as pursuit of science for its own sake as also 
misapplication and prostitution of it. A genuine student of 
science is filled with joy ineffable as he finds that it enables him 
to unravel the hidden and mysterious laws of nature. If I 
could for a moment command the organ voice of Milton, I 
would exclaim that we are of a Nation not slow and dull, 
but of a quick, ingenious and piercing spirit, acute to invent, 
subtle and sinewy to discourse, not beneath the reach of any 
point the highest the human capacity can soar to. Therefore, 
the students of learning in her deepest science have been so 
ancient and so eminent among us that writers of a blest judg¬ 
ment have been persuaded that even the School of Pythagoras 
took the cue from the old Philosophy of this land. 

It is not for nothing that this ancient land of ours has 
been chosen by the all-wise Providence to be the birth-place of 
a Valmiki and a Vyasa, of a Kalidasa and a Bhavabhuti, of a 
Sainkaracarya and a Ramanuja, of a Nagarjuna and a Yaso- 
dhara, of a Varahamihira and a Bhaskara and last but not 
least of a Ramtnohan, a Keshabchandra and a Vivekananda. 
You, youngmen of the rising generation, will not, I trust, fail 
to play your part. As in the glorious palmy days of old, so in 
the days to come, it will depend upon you whether or not our 
dear Motherland is to hold her head aloft and secure for herself 
a recognised place in the comity of nations. 
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Today’s lecture is a natural sequence of the previous one. 
Very vague notions seemed to prevail even among oriental 
scholars of repute as regards the origin and antiquity of Hindu 
Chemistry—indeed many scholars openly expressed doubts as 
to whether there existed at all such a thing as Hindu Chemis¬ 
try. Thus, Barth in his Religion s of India incidentally ob-erves : 

“In regard to alchemy, anyhow, in which the Sittars are 
zealous adepts, they were disciples of the Arabians, although 
other Sivaites had preceded them in the pursuit of the philoso¬ 
pher’s stone. Already, in his exposition of the different doc¬ 
trines of Saivas, Sayana thought he ought to dedicate a special 
chapter to the Rase'svara-dar'sana, or ‘System of Mercury,’ a 
strange amalgamation of Vedantism and Alchemy. The object 
contemplated in this system is the transmutation of the body 
into an incorruptible substance by means of rasa-pana, i.e., the 
absorption into it of elixirs compounded principally of mercury 
and mica, that is to say, of the very essential qualities of Siva 
and Gaurl, with whom the subject of the operation is thus at 
length identified. This species of transubstantiation constitutes 
the jimnmukti, or state of deliverance commencing with this 
present life, the sole and indispensable condition of salvation. 
It is clear that the devotional formulae of the Vedanta are here 
only a sort of jargon under which there lies hid'a radically impi¬ 
ous doctrine; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather considerable 
literature, there is an infusion of Muhammadan ideas. The 
Arabs of Khalifat had arrived on these shores in the character 
of travellers or merchants, and had established commercial 
relations and intercourse with these parts long before the Af- 
gans, Turks or Mongols, their co-religionists, became conquers.” 

1. This is the second address delivered by Dr. Ray before the Madras 
University in February 1918. 
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Burnell, again, under the influence of pre-conceived notions 
has been led into the same error, namely, that Indian Chemis¬ 
try owed its origin to the Arabs. Thus, in his Notice of Sanskrit 
MSS. in the Tanjore Palace he draws the conclusion from 
the colophon at the end of the chemical Tantra, Rasasdra, “ T 
have composed my work after consulting the traditions and 
opinions of the Baudhas’ ”—that by Baudhas (Buddhists) the 
author probably means the Muhammadans.” Had Burnell the 
patience to go over the body of the text of Rasasdra he would 
have been disabused of his sad error, for the author candidly 
admits that he derived his information from the very fountain¬ 
head, namely the Buddhists of Bhot or Tibet. I shall have to 
say much later on about Bhot being the asylum of chemists. 
Now, as far as Chemistry and Arithmetic are concerned, the 
Hindus far from learning anything from the Arabs were their 
teachers. This is gratefully acknowledged by the Arabian 
writers themselves of the 10th and 11th century. Any one who 
is interested in the subject may consult my History of Hindu 
Chemistry in which a chapter has been devoted to the discussion 
of it. The outstanding feature is that in the reign of the Khalifs 
Mansur and Harun, Indian pandits went to Bagdad at their 
invitation and translated the Caraka, Su’sruta and many other 
medical treatises. 

The preparations of mercury began to be prescribed for 
external administration as early as the 11th century A.D., if not 
earlier. Cakrapani prescribes Rasa-parpatikd (a variety of sul¬ 
phide of mercury) for chronic diarrhoea, etc., and claims to 
be its discoverer. In Europe, on the other hand, the discovery 
of this black sulphide of mercury, called also Mineral, 

is ascribed to Turquet de Mayerne in the beginning of the 17th 
century. In the European Histories of Chemistry, on the other 
hand, the credit of being the first to press chemical knowledge 
into the service of medicine and to introduce the use of the 
internal administration of mercurial preparations is given to 
Paracelsus the Great (1493-1531). But the French Parliament 
and the Faculty of Medicine of Paris interdicted what was 
regarded as the dangerous innovation of Paracelsus. 
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The Mussalman Hakims had also a horror of the matellic 
mercurial drugs of the Hindu Pharmacopoeia. Thus, Taleef 
Shareef says : “My advice is to have as little to do with these 
as possible.” 

All this goes to prove that the Hindus not only did not 
borrow from the Arabians or from the western sources but were 
precursors in this field. 

It is, however, in the domain of metallurgy, i. «., the 
extraction of metals from the native ores, that the Hindus made 
marked progress at an early age. The Indians were noted— 
in fact their fame had spread far into the West—for their skill 
in the tempering of steel. The blades of Deniascus were held 
in high esteem and it was from India that the Persians, and 
through them the Arabs, learnt the secret of the art. The 
wrought-iron pillar close to Kutub near Delhi which is some 
1,500 years old; the huge iron girders at Puri; the ornamental 
gates of Somnath and the 24 ft. wrought-iron gun at Narwar— 
are monuments of a by-gone art and bear silent but eloquent 
testimony to the marvellous metallurgical skill attained by the 
Hindus. Regarding the Kutub pillar, Ferguson says : “It has 
not, however, been yet correctly ascertained what its age really 
is. There is an inscription upon it, but without a date. From 
the form of its alphabet, Prinsep ascribed it to the 3rd or 4th 
century; Bhau Daji, on the same evidence, to the end of the 
5th or beginning of 6th century. The truth probably lies 
between the two. Our own conviction is that it belongs to one 
of the Candra Rajas of the Gupta dynasty, either subsequently 
to A.D. 363 or A.D. 400.” 

Another authority says : 

“It is well-known by every manufacturer of crucible cast- 
steel how difficult it is sometimes to get the exact degree of 
hardness to suit certain purposes, especially with reference to 
steel for cutting the blades, etc. With the ordinary process 
endeavours are made to reach the required degree of hardness 
by selecting such raw materials as on an average have the 
required contents of carbon in order to correspond with the 
required degree of hardness as far as possible. The natives 


?!HxLxrLxmlmxLL 



Antiquity of Hindu Chemistry / Ray 


359 


[of India] reached this degree by introducing into their cast- 
steel an excess of carbon, by taking this excess gradually away 
afterwards, by means of the slow tempering process, having it 
thus completely in their power to attain the exact degree by 
interrupting this de-carbonising process exactly at the proper- 
time in order to cast steel of a quality exactly suitable for the 
purpose.” 

The Hindus are also entitled to unique credit of being the 
first to extract zinc from its ore calamine (Sanskrit : rasaka). 
The process is so circumstantially described in Rasaratna-samu- 
ccaya and is so highly scientific that it can be quoted almost 
verbatim in any treatise on modern Chemistry. I shall purpose¬ 
ly withhold here the technical details, which are reserved for 
a separate lecture to bona fide students of Chemistry to be deli¬ 
vered in the next few days. But I may be permitted to point 
out that the skill displayed as also the marvellous powers of 
observation recorded therein extort our wonder and admira¬ 
tion. The exact date of discovery of the Hindu method can¬ 
not be ascertained but the description occurs in the chemical 
treatises of the 12th to 13 th century A.D. Roscoe and Scher- 
lemmer observe ; 

“Libavius was the first to investigate the properties of zinc 
more exactly, although he was not aware that the metal was 
derived from the ore known as calamine. He states that a 
peculiar kind of tin is found in the East Indies called Calaem. 
Some of this was brought to Holland and came into his hands.” 

The priority of the Hindus is thus also indirectly admitted. 
As you are aware the two leading works of our Ayurveda are 
the Caraka and the Su'sruta and both of them belong to remote 
antiquity. The latter describes at length the method of pre¬ 
paring alkalies and rendering them caustic by the addition of 
lime. The nice distinction shown between mrdu (mild) and 
tlksna (caustic) alkali and the direction given for the preserva¬ 
tion of caustic alkali in iron vessels are equally scientific and 
leave very little to improve upon. It is enough to add here 
that at the present day caustic alkali is imported in iron 
drums. The chapter on Ksarpaka (preparation of alkalies) in 
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Suiruta can well be cited as a proof of the high degree of 
perfection in scientific pharmacy achieved by the Hindus at an 
early age. Indeed, M. Berthelot was so much struck with the 
originality of this process that he goes so far as to suggest that 
this portion in the Susmta is evidently a recent interpolation 
inserted into the body of the texts sometime after the Hindus 
had contact with the European chemists. Now, Cakrapani, 
whose father was Court Physician to King Nayapala of the 
Pala dynasty of Gauda and who thus flourished in the middle 
of the 11th century, i.e., about the time the battle of Hastings 
was fought, borrows this portion almost verbatim from Susruia. 
Moreover, in the Pali ethical romance called Milinda Panko 
there is mention of the cauterisation of bad wounds by means 
of caustic alkali. The date of this process can thus be traced 
to about 140 B.C. So there is not the remotest chance of 
inspiration from the European chemists. 

Let me now proceed with some historical evidences of the 
age of the chemical Tantras to which I referred in my previous 
lecture. Madhava in his summary of the Raseivara-dariana (lit. 
science of mercury) quotes at length from the Rasa-hrdaya of 
Govinda whom he speaks of as Bhagavat and an ancient teacher. 
Now the qualifying epithets bhagavat as also prdclna (ancient) are 
only applied to venerable Rsi-s of old. A contemporary author 
is never mentioned in such terms of the deepest reverence. 
It is therefore evident that during the life-time of Madhava 
a halo of antiquity had encircled round the name of Govinda, 
who must have lived at least four or five centuries before the 
time of the Prime-Minister of Bukka Rao. In other words, 
the latest date we can assign to Govinda is 9th or 10th century 
A.D. Internal evidence also corroborates the view I haye taken. 
I was so fortunate as to be able to procure 3 MSS. of this rare 
work—one from the India Office, the other from the Library 
at Katmundu (Nepal) and another from Benares. The last is 
386 years old and is of special historical importance; from its 
colophon wC' learn that it was written at the request of the 
King of the Kirataland, i.e., the region round about modern 
Bhotan. Our author says, “Bhiksu Govinda, well versed in 
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chemical operations and loaded with honours by the King of 
Kirata, composed this Tantra called Rasa-hrdaya. May Tatha- 
gata (Buddha) pronounce his blessing.” The Buddhistic creed 
of the author is thus revealed. There is a belief current in 
some parts of the Madras Presidency that our Govinda is no 
other than the celebrated teacher Sainkaracarya and some 
verses from Samkara-digvijaya are cited in support of this view. 
Apart altogether from the question whether at so early a date 
the progress of chemical knowledge such as we glean from 
Rasa-hrdaya had been attained in India, the colophon qouted 
above would tell against such an hypothesis. We need not 
seriously discuss whether Sarnkara, the sturdy champion of 
Brahminical faith, the mighty dialectician, whose activity was 
mainly instrumental in sounding the death-knell of Buddhism 
in India, ever sat at the feet of a Guru of the opposite creed. 
In 1839 the celebrated Hungarian scholar Csoma de Koros 
who had spent years in the monasteries of Tibet, created quite 
a sensation by publishing in the Asiatic Researches an analysis of 
mDo or the Sutra s from the Tibetan Encyclopaedia, the bsTan- 
'gyur. When the Tibetans embraced the faith of Sakyamuni 
an intellectual craving was created among them and they were 
eager to remove their mental barrenness by greedily devouring 
the contents of the literary and scientific works available in 
North India. Several eminent Pandits of Bengal visited Tibet 
at the invitation of its king. Some of the most famous amongst 
them were Santaraksita, high priest of monastery of Nalanda, 
Padmasambhaba and the sage Diparnkara Srijnana (Atlsa), 
who later on at the request of King Nayapala accepted the post 
of high priest of the monastery of Vikramaslla. These scholars 
took a prominent part in the dissemination of Hindu learning 
in the Land of Snow. The Sanskrit works were rendered into 
Tibetan with wonderful fidelity to the original and thus many 
old Hindu works on literature and science, which at one time 
were supposed to have been lost, can now be recovered. 

In the analysis of Csoma de Koros mention is made of a 
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work on “quicksilver (mercury)^ the most powerful tonic for 
subduing every sickness and for improving the vigour of the 
body” and of another work “on turning base metals into gold.” 

Chemistry was vigorously pursued in India during the 
Mahayana phase of activity of Buddhism and a fragmentary 
work of this period on this subject has been recovered entitled 
Rasa-ratndkara and ascribed to Nagarjuna. From this priceless 
treatise we can glean much valuable information about the 
progress of Chemistry in India before the Muhammadan 
invasion of North India. I have no time to pursue here the 
chronological sequence of the various chemical works available 
now. It will suffice to state that the colleges attached to the 
monasteries of Nalanda, VikramasTla^ Udandapur, etc., and 
which sometimes contained as many as 10,000 students, were 
recognised seats of learning and Chemistry was included in the 
curriculum of studies. The last two monasteries were destroyed 
by Bakhtiyar Khiiji and his hordes, and most of the monks 
thereof put to the sword, only a few managing to escape. The 
learned ^akyasri fled to Orissa and afterwards to Tibet, Ratna- 
raksita to Nepal and Buddhamrta and others sought asylum 
in South India. Many emigrants from Magadha rejoined their 
brethen in the South and founded colleges on a moderate scale 
in Vijayanagar, Kalinga and Konkan. It will thus be noted 
that the scholarly monks of the above monasteries, on their 
dispersion bore with them their learning in the same manner as 
the Byzantine Greeks on their expulsion from Constantinople 
carried with them their intellectual treasures to the Italian 
cities. In the kingdoms of the Deccan and in Tibet the 
Buddhist refugees found hospitable asylums just as the Greek 
scholars did in the Florentine Republic under the Medicis. We 
have thus a ready explanation of the apparent puzzle as to why 
Tibet and Vijayanagara—the two kingdoms which were cut off 
and isolated from the external world—^should boast of works on 
Chemistry—as to why Madhavacarya should be in a podtion 
to quote from these standard authors. Again, if Chemistry 
were the only branch of science pursued in ancient India a 
prima facie case could be made out that its origin lay outside it 
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and that it was borrowed by the Hindus; but the capacity of a 
nation must be judged by what it has independently achieved 
in the several fields of knowledge and branches of Literature, 
Mathematics, including Arithmetic and Algebra, Geometry 
and Astronomy; Phonetics, Philology, Grammar, Law, Philo¬ 
sophy and Theology. 

Cantor, the historian of Mathematics, was so much struck 
with the resemblance between Greek Geometry and the ^ulva 
Sutra-s that he, as is natural to a European, concluded that 
they were influenced by the Alexandrian School of Hero (215 
B.C.). The Sulva Sutra-s, however, date fiom about the 8th 
century B.G. and Dr. Thibaut has shown that the Geometrical 
theorem of the 47th proposition, Book I, which tradition 
ascribes to Pythagoras, was solved by the Hindus at least two 
centuries earlier, thus confirming the conclusion of V. Schroeder 
that the Greek philosopher owed his inspiration to India. Nor 
must we forget that the most scientific grammar that the world 
has ever produced, with its alphabet based on thoroughly 
phonetic principles, was composed in India about the 7th or 
8th century B.C. As Professor Macdonell remaiks, “We, Euro¬ 
peans 2,800 years later, and in a scientific age, still employ an 
alphabet which is not only inadequate to represent all the 
sound of our language but even preserve the random order in 
which vowels and consonants are jumbled up as they were in 
the Greek adaptation of the primitive Semitic arrangement of 
3,000 years ago.” Nor is it necessary to point out here that 
the decimal notation was familiar to the Hindus when the J^asa 
Bhdsya was written, i.e., centuries before the first appearance 
of the notation in the writings of the Arabs or their Greco- 
Syrian intermediaries. 

I began by quoting the opinions of two Orientalists, namely, 
Burnell and Barth, both of whom were evidently under the 
impression that the Chemistry of the Hindus had its origin 
during their intercourse with the Arabs. Before I conclude let 
me cite the authority of another Sanskrit scholar, who also 
hints as much. Thus, Aufrecht in his monumental Caialogus 
Catalogorum (Catalogue of Catalogues) while noticing the MSS. 
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of Rasaratna-samuccaya goes somewhat out of his way in asserting 
that the 27 chemists to whom invocation is made in the open¬ 
ing lines are mostly apocryphal. From what I have said above, 
it will be abundantly clear that these chemists, far from being 
mythical, existed in real flesh and blood and that Govinda, 
Nagarjuna, Yasodhara and others included in the list have left 
imperishable records of their attainments in their works, some 
of which are fortunately extant. 

Gentlemen, one word more and I have done; it is of a 
personal nature and I hope you will forgive me for referring 
to it. I confess, as a Hindu, the subject of Hindu Chemistry 
has always had a fascination for me. But there is another valid 
reason as to way I threw myself heart and soul into the task 
of recovering the precious gems bequeathed by our chemical 
ancestors. It is to an illustrious roll of European scholars 
begining with Sir William Jones, Colebrooke, Prinsep, Lassen, 
Burnouff and Csoma de Koros that we are mainly indebted 
for bringing to light and giving prominence to, the priceless 
treasures embedded in Sanskrit, Pali and Tibetan literature. 
Hindu Chemistry, however, waited long and patiently for an 
interpreter. I thought I owed a debt to the great nation to 
which I am proud to belong. Hence it is that I felt it incum¬ 
bent upon me to dedicate some of the best years of my life 
to this self-imposed task with what success it is not for me to 
say. We have no reason to be ashamed of the contributions 
of the ancient Indians to the science of Chemistry. On the 
contrary, considering the time and age in which they flourished 
I am justly proud of them. I implore you to take to its pursuit 
and I hope that you will justify by your work that you are no 
unworthy successors of your glorious forefathers in the world of 
learning. 
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ALLIED SCIENCES 

(AGRICULTURE, MEDICINE, ARBORI-HORTICULTURE) 
IN ANCIENT INDIA 

(c. 2000 B.C. to 100 A.D.) 

G. P. MAJUMDAR 


GENERAL INTRODUCTION 

In the following pages I have made an endeavour to give 
an account, very briefly, perhaps inadequately, of the origin 
and development of Plant Sciences, Botany and the allied 
Sciences of Medicine, Agriculture and Arbori-Horticulture, in 
Ancient India. The achievements in the line of Medicine as 
embodied in the Caraka- and Suiruta-samhitd-s, are well known. 
The Science of Agriculture whose beginning can be traced 
to the Mohenjo-Daro period also reached a mature state of 
development in the Vedic Period. There is a book extant 
caUf.d Krsi-pardiara bearing on the subject of Agriculture and 
there are the sayings of the mythical Khana full of practical 
suggestions that are found useful even today. The Science of 
Arbori-Hoiticulture was also well developed during this period. 
All decent houses and palaces of noblemen and kings had 
pleasure gardens and kitchen gardens attached to them. Public 
parks and pleasure gardens were provided by Governments, 
and there were Forest Departments which were placed under 
expert Forest Officers whose duty it was to develop new planta¬ 
tions, administer forest laws, and in every way accomplish the 
economic development of the forest resources of the State. 
(Kautilya Arthasdstra, Vatsayana Kdmasutra, Sukranlti, etc.) 

The Vrksdjurveda, a treatise on Botany, written perhaps 
somewhere in the pre-Buddhistic period (^Arthasdstra refers to it) 
successfully eluded the search for a copy so long, but a copy 
of this valuable treatise has recently been discovered though 
in a somewhat mutilated form. I can only say at this stage 


?!HxLxrLxmlmxLL 



3(36 


History of Science in India 


that it is a grand discovery. Its contents have been incorpo¬ 
rated in the first part of this article.^ 


I. SCIENCE OF BOTANY IN ANCIENT INDIA 
(History of Plant Sciences—Its Genesis and Development 
up to Pt Century B.C.) 

INTRODUCTION 

Since Man the Hunter settled down to a pastrol life he 
became dependent on plants for subsistence, materials for 
clothing, building and shelter and other essential ingredients 
of his material comforts. The study of plants and plant-life 
which formed his immediate environment, came to hold a 
prominent and foremost place in his life. This utilitarian 
motive gave the first impetus to the scientific study of plants 
which formed the basis of other allied sciences, such as, Medi- 
dicine, Agriculture, Arbori-Horticulture, etc. 

The beginning of this relation batween man and plants can 
be traced in India to the Pre-historic finds unearthed and disco- 
veredin different parts of India by the Archaeologist. The later 
Neolithic and Iron Age people were at least partially pastoral 
and lived in houses, wore clothes and derived their wealth from 
agriculture, trade and commerce. They were well acquainted 
with a number of plants and perhaps knew something about 
their life. But the Indus Valley people were far more civilized, 
used to live in villages, cities and towns, wore clothes, cultiva¬ 
ted crops including wheat, barley, millet, dates, vegetables, 
melon and other fruits and cotton; worshipped trees, glazed 
their pottery with the juice of a plant or plants, and painted 
them with a large number of plant designs. We are justified 
in believing that they knew quite a lot about the general life- 
history of plants useful to them, particularly for their successful 

1. I take this opportunity of recording my grateful thanks to Dr. A. 
Wolsky, the Principal Scientific Officer of U.N.E S.C.O. for South 
East Asia, Delhi, at whose instance the present articles have been 
written. 
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propagation and cultivation, as the plants and plant products 
formed amongst others the main commodities of their trade 
and commerce, the principal means of their subsistence, etc. 
Thtrs the foundation of the science of plant and plant-life, i.e. 
Botany, was already laid in India at this period. 

The Vedic Indians were mainly an agricultural people; 
agriculture became holy and dignified occupation in Vedic 
India. They practised medicine, laid out gardens and consecra¬ 
ted them for public use; carried out extensive import and 
export trade, using wheeled wagons, boats and ships as means 
of conveyance. The Vedic Indians had good many reasons to 
acquire working knowledge of plants and plant-life. There 
are sufficient indications to show that Agriculture, Medicine, 
Arbori-Horticulture, as individual arts and practices developed 
to a great extent during the Vedic Period. All these required 
knowledge of plants and plant-life. At this early stage descrip¬ 
tive Botany and knowledge of rudimentary plant physiology 
became necessary for successful cultivation and propagation of 
plants, particularly so when their number became unusually 
large. In the Vedic literature we find a large number of terms 
used in the description of plants and plant parts, both external 
features and internal structures; a definite attempt at classifica¬ 
tion of plants and evidence that manuring and rotation of crops 
were practised for the improvement of the fertility of soil and 
nourishment of plants. Even there is indication in the hymns 
of the Rgvsda that the Vedic Indians had some knowledge of 
the manufacture of food, the action of light on the process and 
storage of energy in the body of the plants—-a grest achive- 
ment indeed for our ancestors at that remote age ! 

In the post-V^edic Indian literature there is enough evidence 
to show that Botany developed as an independent science on 
which were based the Sciences of Medicine (as embodied in the 
Caraka-a.n6. Susruta Samhita-s), Agriculture (as embodied in the 
Krsi-pardsara) and Arbori-Horticulture (as illustrated in the 
Upavana-vinoda as a branch of Botany). This science was known 
as the Vrksayurveda also compiled by Parasara. A copy of this 
manuscript has recently been discovered and already a notice 
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has been made at a monthly meeting of the Royal Asiatic 
Society of Calcutta, by the son of the discoverer. 


BOTANY DURING THE VEDIC PERIOD 
(c. 200 j B. C. to 800 B. C.) 

“Plants, I hail thee ! Divine Mother of mankind.” (Rv., 
x.97.4.) 

It will be seen that facts in connection with Botany of this 
period have all been culled from stray references, generally 
made by way of analogy, in non-botanical texts. Here I have 
found it convenient to arrange them in a more systematic order 
as in a modern text book, and we shall proceed in this order: 
1. Morphology, 2. Anatomy, 3. Physiology, 4. Taxonomy, 
5. Plants and Evolution. 

1. Morphology : External 

Casual references to difTerent parts of a plant body are found 
scattered throughout the Rgvedic hymns (i. 32. 5), but almost 
a complete enumeration of these parts are made in a hymn of 
the Atharvaveda (viii. 7). But a more complete and systematic 
account of the parts of a plant is given in the Taittirlya Samhitd 
(viii. 3. 15. 1), and the Vajasaneyi Sarnhitd (xxxi. 28) where it 
is said : The plants comprise mula (root), the iula (shoot), the 
kanda (stem), the valsa (twigs), puspa (flower) and phala (fruits). 
While trees have in addition skandha (corona), sdkhd (branches) 
and parna (leaves). Different kinds of plants are distinguished, 
namely, vxksa, vana and druma (trees), visdkhd (shrubs with 
spreading branches), sasa (a herb), arnsumdli (a spreading or 
deliquescent plant), vratati (a climber), stambim (a bushy plant), 
pratdnavatl (a creeper), and alasdld (those spreading on the 
ground). 

Texture and colour of plants are also noticed. Thus a hairy 
stem is described as lomasa-vasana, hirariya-varria when it is golden 
in colour, hari when twany, arutia when ruddy, babhru when 
brown. Plants with thorns are described as kantakl. A leafless 
plant is called karira. 
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There are numerous terms scattered throughout the Vedic 
literature of a special and general nature to denote a particular 
kind of plant or plant parts. The above is sufficient indication 
that the Vedic Indians made a great progress in developing 
Descriptive Botany. 

2. Internal structure 

Detailed study of internal structure of plants became possi¬ 
ble only after the invention of the compound microscope. 
What we notice here is therefore Gross Anatomy. 

In the Rgveda, daru or the wood is d stinguished from the 
softer outer part of a tree (vi. 3. 4). Taittiriya Samhiid seperat- 
es the outer part into valka (outer) and vakala (inner) bark (ii. 
5. 3. 5, et seq.-, hi. 7. 4. 2). But the Brhadaranyaka Upanisad 
(iii. 9) gives more information on this subject. The sakara (soft 
tissue next to skin which is tvak), kindta (fibrous tissue in sakara), 
ddru (wood) and majjd (pith). Thus the internal structure ol a 
stem is distinguished into an outer skin (epidermis and dry 
bark), and inner wood between which stands a soft tissue, the 
bast (inner and outer) with strong fibres, the bast fibres. The 
wood encloses the soft pith. 

3. Physiology of Plants 

The Vedic boianist, if I may call him as such, understood 
the value of cowdung manure, karisa and sakxt in the nourish¬ 
ment of plants (72F. i. 161.10; AV. iii. 3. 4; xix. 31. 3; Taitt. 
Sam., vii. 1. 19. 3). He also practised “rotation of crops” by 
fallowing and sowing different crops alternately in the same 
field {Taitt. Sam., v. 1. 7. 3), to improve the fertility of the soil. 
Roxburgh believes that for the latter practice the Western 
World is indebted to India. 

Prof. B. Chatterjee traces the knowledge of photosynthesis 
to a couple of verses in the Rgveda (viii. 43. 9; ii. 1. 14). He 
thinks that the Vedic people had some knowledge of the manu¬ 
facture of food, the action of light on the process and storage 
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of energy in the body of plants. 

The above appears to be supported by the author of the 
Brhaddranyaka Upanisad (iv. 6, 1) when he says that the essence 
of water is embodied in plants, such as grasses, creepers and 
the rest; flowers represent the essence of plants and the essence 
of flowers are the fruits, such as, paddy, wheat and the rest. 

The leaves are compared to the pores in the skin of a 
man by the same author. Knowing the function of the pore 
in the skin we can firmly assume that plants give off water 
through the leaves might have been anticipated by the Vedic 
Botanist. 

4. Classification of Plants 

The Rgveda divides plants roughly into three broad classes, 
namely, Vrska-s (trees, i.64. 20; 22), Osadhi-s (herbs useful to 
man, x. 97) and Virudh-s (i.67. 9). Plants are further subdivi¬ 
ded into Visakha (shrubs), Sasa (herbs), Vratati (climbers), 
Pratanavati (creepers) and Alasala (spreading on the ground). 
All Grasses are separately classified as Trna-s (RV. 161. 1). 
Flowering plants are Puspavati, and the fruit bearing ones are 
Phalavati. Leafless plants are placed under the group, Karira. 

The Atharvaveda divides Sasa further into Prastmati (expand¬ 
ing), Ekasuhga (one sheathed or spathed), Arnsumali (having 
many stalks or branche.s), and Kandini (jointed). “The spread¬ 
ing, the bushy, the one spathed, the extending herbs, do I 
address those (plants) rich in shoots, jointed, that have spread¬ 
ing branches.” (AV- viii. 7. 4.) [Wilson] 

Plant Associations also attracted their notice. We find the 
term Nadvala (the bed of reeds) is used in the description 
of a locality abounding with that species (Vdj. Sam. xxx. 16; 
Taitt. Brdhm. iii. 4. 12. 1). Similarly we find when a place is 
overgrown with Sipala (a plant) the locality is described as 
Sipalya {Sad. Brdhm. iii. 1; cp. AV. vi. 12. 3). 

5. Plants and Evolution 

The Vedic thinkers believed that plants had preceded 
animals, particularly man, in the scale of arrival of living 
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beings on earth. This is indicated clearly in a hymn of the 
Rgveda (x. 97. 1). Yajnavalkya of the Brhadaranyaka Upanisad 
(iv. 6. 1) gives more details. He says : Earth is the source 
of this creation, movable and immovable; for it supplies them 
with the constituents of their body; and water again is the 
root cause of earth for earth is begotten of water; the essence 
of water is embodied in plants, such as, grasses, creepers and 
the rest; flowers represent the essence of plants and the essence 
of flowers are fruits, etc. 

POST-VEDIG DEVELOPMENT 
(from 800 B.C. to 100 A.D.) 

During the centuries that followed prior to the writing out 
or the compilation of the Vrksayurveda by Parasara in about 
the 1st century B.C. or A.D. (or earlier) the study of Botany 
in India progressed considerably in connection with the study 
of allied Sciences, particularly the Science of Medicine. In 
Caraka-samhita ( Sutra., i. 51-52) it is expressly said that the 
man well acquainted with the names and external features of 
plants and able to use them properly according to their proper¬ 
ties, is to be called an expert physician. This is well illustrated 
in the test to which Jivaka was put (see below). Here a brief 
indication of the progress made during this period in different 
branches of Botany is given, the facts being collected mostly 
from non-botauical and medical literature of the period. 

The three conditions, namely, the rtu (proper season), ksetra 
(good soil) and ambu (water), necessary for successful germina¬ 
tion of seeds came to be known (Susruta~sam. Sarir., ii. 33). 
In Gunaratna’s commentary on Saddarsana-samuccaya (verse 
49—a later day treatise), the above conditions are explained 
and we find it mentioned that seeds of Banyan, Asvattha and 
Nimba (as in other cases) sprout during the rainy season (hot 
months) under the influence of dew and air (Vata-pippala- 
nimbadinam pravrdjaladhara-ninada-sisira-vayu-samsparsad- 
ahkurodbhedah). The term ultdnapada found mentioned in 
connection with germination (ankurodbheda) is also significant, 
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as during germination it is the pada or the root that is seen to 
come out first. 

Descriptive Botany made rapid progress. Epiphytes, para¬ 
sites, (saivdla), green algae (jalanlli) and mushrooms 

(chatrd, udbhida) came to be distinguished as separate groups of 
plants^ and their properties studied. The mula or the root was 
recognised as the most important organ of the rooted plant. 
Its synonym, the word pddapa, at once shows that the main 
function of the root was known. Different kinds of roots, even 
the bulbous ones are distinguished. (Arlha'sdstra, xxiv. Bk. ii) 

Tula or vistdra (shoot) comprises two parts, namely, kdnda 
(axis) and/farna (leaf). Nodes and internodes, caudex (iff/ianaj, 
branches in descending orders (sdkhd, pratisdkhd, anusdkhd), 
underground stems (kdnda) with garlic as example, are describ¬ 
ed. The bud is called pravdla. Farm or patra, petiolate (sabrnta) 

sessile (abrntaka), number of leaflets in a compound leaf, 
and their shape used in connection with their description, are 
noticed. Flowers, unopened and open flower buds, arrange¬ 
ment of flowers on the inflorescence axes, such as stavaka, gucch- 
aka, chatrd (umbel), srlhastini (helicoid) are known. Sepals, 
petals, stamens and pollen grains are described but gynoecium 
does not appear to have been recognised. Fruits, their different 
kinds, such as, saldtu (green), kstraka (fleshy) also called 
vdna (dry), simbl (legume), and others are mentioned. Vlja, 
vijakosa, sasya (endosperm), vljadala or vijapatra (cotyledons) are 
used in the description of seeds. The term vija for seed is the 
most scientific as it is that in which the plant germinates or 
takes its origin. 

Different habits of plants are recognised. Weak plants are 
called laid, vallt or vratatv, valli twines round the stem or a sup¬ 
port; ksupa, etc. are used in the description of other 

types of plants. 

In Plant physiology also some progress was made. Import¬ 
ance of roots as organ of absorption is indicated by the use of 
the term pddapa for the rooted plant; that of leaf (green) in the 
manufacture of food is emphasized. Circulation of sap was known 
for it is described as one of the special features of plants (utsrot- 
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asa starnak prdyd antasparsd visesinah —Kanada, Vaisesika sutra, 
V. 2. 7). Manu describes plants as living beings possessing a 
sort of dormant or latent consciousness and are capable of 
pleasure and pain (antahsangd bhavantyete sukhaduhkha sanianvitdh). 

Stages of infancy, youth and age of a plant were noticed. 
Such conditions as light, food and water necessary for normal 
growth were well known. The maximum age of a tree is given 
as ten thousand years, and the causes of death are given as 
suitable and unsuitable food, accident and disease. The phe¬ 
nomenon of Movements in plants towards what is favourable 
and away from what is unfavourable, their capacity for sleep 
by closing up leaves at night, sensitiveness to touch (lajjdlupra- 
bhrtlndm hastddisamsparsdt patrasamkocddika) and even opening up 
of flowers at different times of the day are noticed (padmddindm 
prdtarvikasanam. ghosdtyakddtpuspadindm ca samdhydydm, kumudi- 
dindm tu candrodaye). The idea of Sexuality in plants is vague, 
but methods of multiplication were well known, such as mulaja 
(by roots), vljaruha (by seeds), skandhaja (by cuttings), skandhe 
Topaniyd (by grafting), agravlja (by apices), parnayoni (by leaves) 
and by other methods. 

No reference is found to respiration of plants. 

The branch of Plant Ecology developed to a great extent. 
Lands or regions were divided into three classes, namely, 
jdngala (desert), dnupa (watery or marshy) and sddharana (ordi¬ 
nary), and plants characteristic of each region were mentioned 
(Caraka- and Susruta-samhita-s). The Arthasdstra gives the amount 
of rain fall (measured by rain gauge) in these regions (chap, 
xxiv, 117-118). 

The Taxonomy or the Systematic Botany also made good 
progress under two heads ; Nomenclature and Classification. 
Plants were named according to some principles. Sir William 
Jones remarked, “Linnaeus himself would have adopted 
them had he known the learned and ancient language of this 
country.” They gave plants two names : one for the identifica¬ 
tion by common people (paricaya-jndpikd samjnd) based on some 
salient external features, and the other on some medicinal or 
other properties, called guna-prakdsikd samjnd. Thus the plant 
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Sesbania is called vakrapuspa (i.e. with papilionaceous flowers), 
and vranari (foe of boil). 

Classification of plants was based upon three distinct princi¬ 
ples, namely, audbhida (botanical), virecanddi (medicinal) and 
annapdnadi (dietetic). We are concerned here with the first one 
only. 

Plants were classified according to their habit and texture 
into vanaspati, vdnaspatya, osadhi, viruda, lata, pratdninl and valli 
as two kinds of lata, gulma and Irna. Plant families as such were 
not very distinctly recognised. But allied plants or varieties or 
even different species were grouped together into what may be 
called a genus based on floral characters. The specific charac¬ 
ters were taken primarily from the colour of flowers. Thus the 
genus kovidara (Bauhinia) includes the white, yellow and the 
red flowered species. The first one is again divided into two 
varieties. Similarly bald (Sida) includes four species, namely, 
bald, atibald, mahdbald and ndgabald. 

The idea of the gradual evolution of living beings on eartli 
became an accepted conception with the Indians. It will be 
interesting to quote a relevant Dialogue of the Buddha regard¬ 
ing the Evolution of the Earth : ‘-'...Meanwhile the cooling 
process goes on. As the juicy earth gradually becomes har¬ 
dened it loses its flavour and sweet taste, but vegetation, first of 
low then of higher grade evolves’’. 

The problem of Heredity also came to be considered by our 
ancestors at this period. The question was first raised and 
discussed in the Brdhmana-s : “How specific characters are trans¬ 
mitted ? Why the offspring is of the same species as the 
parental organisms ?”. Caraka and Susruta supply the answer. 
They hold that “all the organs are potentially present at the 
same time in the fertilized ovum and unfold in a certain order. 
As the sprouting bamboo seed contains in miniature the entire 
structure of the bamboo, as the mango blossom contains the 
stone, pulp and fibres which appear separated and distinct in 
the ripe fruit, but through their excessive minuteness are 
undistinguishable in the blossom, even such is the case with 
man.” Caraka further assumes that “the sperm cells of the 
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male parent contain minute elements derived from each of its 
organs and tissues.” Dr. Seal thinks that Caraka thus antici¬ 
pated Darwin’s “gemmules”, and Spencer’.y “ids”. 

Plant Pathology also made some progress, but not much. 
With the exception of blight and mildew affecting cereals and 
sugarcane mentioned in the Vinaya texts, reference is found 
mostly to pestiferous insects, destruction of crops by poisons, 
fire, snow, etc. Etiology, diagnosis and treatment of plants 
in diseases are given. Amongst the remedies suggested, the 
removal of parts affected and measures to be taken against 
fresh infection through the wound, etc., are mentioned. The 
barrenness of plants was regarded as a disease and prescription 
for its cure suggested. 

Even the possibilities of creating new and marvellous species 
have been mentioned. Finally the study of plant life with 
reference to its environment was so very intensive that plants 
were used as indicators in ascertaining the price of things, in 
economic prediction and as a means of ascertaining the pre¬ 
sence of water in a waterless region (Vannupatha Jdtaka). 

THE VRKSAYURVEDA BY PARASARA, 
or the SCIENCE OF PLANTS AND PLANT-LIFE 
(c. 1st century B. C. or A. D. or earlier ?) 

The author of the book, Parasara, was a contemporary of 
Agnivesa (whose date may be fixed somewhere in the pre-Bud- 
dhistic era according to Ray). He wrote or compiled the trea¬ 
tise at the request of the sages assembled at a conference “to 
give an account of the herbs and plants beneficial to the man¬ 
kind.” This treatise was made the basis of botanical teaching 
preparatory to medical studies in ancient days, as more Botany 
is done in modern times. As an illustration may be cited the test 
to which the celebrated Jivaka was put at the final examination 
at the University of Taxila, for his proficiency in medicine. In 
the course of examination he was asked “to collect, describe, 
identify and mention the properties of plants that were to be 
found within four yojana-% of the University town, and this 


^MjdxrixmljcjaJL 



376 


History of Science in India 


Jivaka did to the entire satisfaction of his teacher”. 

CONTENTS OF THE VRKSJrURVEDA 

The whole work is divided into six parts, namely; 1. Dijot- 
patti-kdnda ; 2. Vdnaspa1ya-kand.a\ 3. Gulma-Ksupa-kdnda'., 4. Vanas- 
pali-kdnda; 5. Virudha-valli-kdnda; and 6. Cikitsitd-kdnda. 

The first part, Bljotpatli-kanda, is again sub-divided into 
eight chapters, namely, 1. Bijotpatti-sutnyddhyaya; 2. Bhumi-vargd- 
dhydya', 3. Vana-mrgddhydya\ 4. VrksdAga-sutrlyddhydya\ 5. Puspdri 
ga-sutriyddhydya; 6. Phaldnga-sutrlyddhydya) 7. Astanga-sHtrljadhydya; 
and 8. Dviganlyddhyaya. 

The first chapter begins with the narrating of the occasion 
for the writing out of the treatise. Then Parasara discourses 
on the origin of the first organic being (ddibljam) on the earth 
in the following Hoka : Apohi kalalam hhutvd yatpiniasthdmkam 
bhavet tadevam vyuhamdnatvdt bijatvam adhigacchati.^ 

He then gives an outline of the morphology of plant mem¬ 
bers (vrkfdngdni) : leaves (palram), flowers (puspam), roots 
(mulam), bark including the vascular system (tvak)\ stem 
(kandam), heartwood (sdram), sap (sarasam), excretions (nirydsa), 
spines and prickles, i.e., emergences (kantakam), seeds (bijam) 
and shoots (praroham). He also remarked that from the resem¬ 
blances and differences in the characters of these plant members 
the classification of plant groups is possible. 

The second chapter, Bhumi-vargddhydya, deals with the soil. 
It is clearly pointed out that the adaptability or growing capa¬ 
city of a plant depends upon the nature and properties of the 
soil. 

2 . Mr. Sarkar^ the owner of the mauscript, translates the passage thus : 
“Water transforms into a jelly like substance f/a/a/amj in which the 
nucleus (pindasthanukam) is formed, which in course of time being 
regulated by terrestrial energies (vyukamanatvat) is converted into a 
germ (adibljam-btjatuam).” Here, Mr. Sarkar^says, we find a clue to 
the answer of the long standing problem, namely the origin of the first 
organic body, the protoplasm (adihljam) containing a nucleus (life) on 
the Earth. The same question has been referred to in non-scientific 
texts, such as the Vedas, the Upanisads, and others. 
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In the third chapter, Vana-vargadhydya, names, descriptions 
and distribution of forests, 14 in number, all over India are given. 

The fourth chapter, Vrksdnga-sutriyddhydya, deals with the 
morphology of plant members in detail. Leaves receive the 
best attention even with regard to its function which is descri¬ 
bed as : patrdni tu vdtdtapa ranjakdni abhigrnhanti, etc. Parasara 
knew that green leaves take up air, heat, light and some 
colorific principle for the healthy growth of the plant. 

The leaf insertion (vrnta-bandhanam), and phyllotaxis 
bandhanam),&nd their various types have been described exhaust¬ 
ively. The shapes of the leaves have been named and descri¬ 
bed after articles of common use. 

According to the nature of the venation (sird-sannivesa) two 
major types of leaves have been distinguished, namely, 1. Maun- 
ja-parna in which the veins are parallel, the venation being 
called pragma, i.e. parallel; and 2. Jdlika-parna, in which the 
veins are arranged reticulately, and the venation is called vellita, 
i.e. reticulate. Parasara says that the pragma and vellita 
venations are characteristic respectively of Ekamdtrkablja (Mono¬ 
cotyledons) and Dvimdtrkabija (Dicotyledons). 

The fifth chapter, Puspdnga-sutrlyddhydya, deals with the flower 
and its different members and their functions. According to 
the formation of the thalamus (sthdlakam) and its relation to 
the insertions of the floral members, particularly of the gynoe- 
cium (bljddhdram) flowers have been classified into four distinct 
types under the heading puspamandala. They are : tunda-puspa- 
mandala, kumbha-pufpamandala, tunga-puspamandala, and vdtyd- 
puspamatidala. The first is a typical flower and hypogynous, the 
second is called puspasirsaka. i.e. epigynous, the tunga-puspaman¬ 
dala flowers are perigynous, and the vdtyd-puspamandala flower is 
characteristic of the family Malvaceae. Parasara named the 
whole family of Malvaceae on this character alone and named 
it vdtyd-puspagana. Two other types of flowers are also described 
in addition, and they are : kunda puspamaridala and misra-puspa- 
maridala. 
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The sixth chapter, Phalanga-sutriyadhydya, deals with fruits. 
Their definition, function and classification have been described 
quite exhaustively in this chapter. 

In the seventh chapter, Astanga-sutriyddhydya, the description 
of the roots, stem, bark, heartwood, sap or juice, excretions, 
oleaginous products (sneha) and spines and prickles, known 
collectively as astdnga (8 plant products) have been described 
in detail. 

The eighth or last chapter, Dviganlyddhydya, deals with the 
seeds and the embryonic plants. Seeds have been classified 
according to the number of cotyledons (bijamdtrka) into two 
groups : ekamdlrkablja (seeds having one cotyledon) and dvimd- 
txkablja (with two cotyledons). 

At another place he explains the parts of a seed thus : bija- 
mdtrkd tu bijasasyam. bijapatrastu bijamdtrkdydm adhyastham adipa- 
tranca. mdtrkdcchadastu tanupatrakavat mdtrkdcchadananca kancuka- 
mityd caksate. bljantu prakrtyd dvividham bhavati. ekamdtrkam dvima- 
trkanca. tatraika patra prarohdndm vrksdndm bljamekamdtrkam 
bhavati, dvipatraprarohananlu dvimdtrkdnca. 

Then he describes the function of the parts of a seed during 
germination thus ; ankura nirbitte bljamdtrkdyd rasah samplavate 
prarohdngesu. tenaiva rasena prarohap snihyate vardhate ca ydvanmulam 
na svatantra vriltih sydt. yada prarohah svdlantryena bhumyah pdrthi- 
varasatn grnhdti tadd bijamdtrka prasosamdpadyate. 

INTERNAL STRUCTURE OF LE.AF AND STEM 

In describing the internal structure of a leaf, Parasara says 
that there are innumerable cells (rasakosa) in a leaf They 
serve as the store house of sap (rasasydsraya ddhdrasca) that has 
got all the elementary properties (pdnca-bhaiitikaguria) derived 
from the earth (and brought to the leaves). These cells which 
contain colorific principles (ranjakayuktam) have got cell-wall 
(kaldvestitam), and are of microscopic size (anavasca). The cell- 
wall is a fine membrane (patrakd) transformed from protoplas¬ 
mic substance (kalalddupajdyate) by the terrestrial energies 
(bhutosmdpdcitd) acting upon it. 
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For the transport of the watery substances through the body 
of the plant there are transporting systems (sarvasrotdmsi). 
Of these the one that carries the rasa (rasavaha-srota —transpira¬ 
tion current) from the earth (prthivya) to various plant members 
is called syandani, and the one that distributes it in the leaf 
sirdjdldni. Through this transporting system plants get nutrition 
and growth becomes possible. These conducting systems have 
got both upward and downvi^ard routes (sirdbhiscopasarpayanti 
apasarpayanii ca). 

FOOD MANUFACrURE IN LEAVES 

The soil solution (pdrthiva rasah) is being transported from 
the roots to the leaves by the syandani-s. There it is being 
digested with the help of chlorophyll (ranjakena pacyamdndt) into 
nutritive substances and bye products (malam). The latter 
while excreted is being attended with the production of heat. 
The end product of the whole process is being utilised for the 
growth and development of the plant. 

Parasara could not have described the anatomy and physio¬ 
logy of the green leaf without the help of some magnifying 
apparatus. We have discussed this question in connection with 
the History of Medical Science in India. 

CLASSIFICATION OF PLANTS (Ganavibhaga) 

The key-note of the Parasarian system of Glassification is 
based upon the study of comparative morphology of plants, 
particularly of the floral characters, their resemblances and 
differences. Only a few Families (gana-i) are described here 
as examples. 

1. Samiganlyam (Leguminoseae) 

Flowers of Samigana are generally hypogynous (puspakrdn- 
iabijddhdra), with 5 petals of different sizes and a gamosepalous 
calyx (yukiajdlaka), 10 stamens (kesardh); fruit simbiphalam, i.e. a 
legume formed of ripened ovary with seeds on the side (pdrsva- 
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bljd). The whole family is divided into three sub-families, 
namely, vakra-puspam, vikarnika-puspam, and mka-paspam accord¬ 
ing to differences in floral characters. Parasara describes 
samlvrksa as having simbiphalam, i.e. a legume or a pod. Its 
leaves (leaflets) are borne on a comman stalk and are called 
simbl-parna and punkha-parna, i.e. leaflets arranged like a feather; 
its flowers open by day (ravikantd) as opposed to candrakdntd\ 
samlvrksa grows in jan gala region (tracts having less water). The 
three sub-families are diagnosed as follows : 

Vakra-puspam : Flowers hypogynous (tundamandala), gamose- 
palous calyx of 5 sepals; petals 5, irregular in size (visama-dalam), 
obliquely inserted, free; stamens 10, 9 united, one free; fruits 
are legume (simbiphalam) having seeds on one side of the fruit 
(pdrsvabljam samanvitam)■ Cp. Papilionaceae. 

Vikarnika-puspam : Flowers hypogynous having petals and 
stamens of unequal numbers, calyx gainosepalous, sepals 5; 
petals are free but irregular; all the 10 stamens are free, rarely 
stamens 5. Cp. Caesalpineae, 

^uka-puspam ; Flowers having hairy petals and stamens. 
Cp. Mimoseae (?). 

2. Svastikd-ganlyam (Cruciferae) 

Flowers with superior ovary (tundamandalam), inflorescence is 
formed of flowers arranged in rows (parnktikramena). The calyx 
(jdlaka) which is caducous (puspdnta) looks like a svastikd, hence 
the name of the family. Free sepals 4, free petals 4, stamens 
are free and 6 in number, two of which are shorter (dvau khar- 
va-kesaraii). Two carpels are united and form into a two locular 
(dviputam) fruit. The fiuit wall (phala-valkalam) is sutured and 
looks like a leguminous fruit (sadrsarn iamiphalena sandhitam 
phalavalkalam). 

3. Tripusagariiyam (Cucurbitaceae) 

Flowers are epigynous (kumhhamatidala), sometimes unisexual 
(nisphalapuspam) borne on inflorescence of different kinds (misra- 
ballarikd), and sometimes formed in the axils of leaves; sepals 5, 
petals 5, united; stamens 3 in number; style with 3 heads 
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(trisirsavaratena); trilocular (trivartakaih) ovary with three rows 
of ovules (tripusaih) which develop into numerous seeds.® 

II. SCIENCE OF MEDICINE 

Garaka has given* a beautiful anecdote about the origin of 
the Science of Medicine in Ancient India. During the early 
phase of Aryan Civilization in India diseases were not so preva¬ 
lent. People in those days lived for hundred years (satdyu) in 
peace and contentment observing fasts, rites and ceremonies, 
practising continence, studying the Vedas and worshipping 
God. But such a happy state did not last long. As time wore 
on and people became indiscriminate in their food and grew 
intemperate in habits they became weak in body, and gradually 
diseases, the bane of longivity and peaceful avocations, appear¬ 
ed on earth and people began to die untimely. 

The holy and benevolent j-yt-s (sages) were moved at the 
sight of men being thus afflicted with diseases. Out of pity for 
humanity Angira, Agnivesa, Vasistha and other omniscient 
sages assembled at a certain holy secluded spot at the foot of 
the Himalayas to devise ways to save mankind from premature 
death. The theme of their discussion was : Sound health is the 
only thing which helps man to attain religious merit, wealth, 
fulfilment of desires and of salvation (dharma, artha, kdma and 
moksa); diseases rob him of his health which helps in the 
acquirement of the said four meritorious deeds, and lastly his 
life. This prevalence of disease is the greatest obstacle to 

3. It is a great work and is sure to excite admiration that such a work 
could be produced at such a remote period “far distant from the era 
of the birth of the modern scientific world.” 

4. It is not possible for me to give a connected story of the genesis and 
development of the Science of Medicine in Ancient India during the 
period 2000 B.C. to 100 A.D., but an attempt is made here to give an 
account of the Science from the genesis traced in the verses of the 
Rgveda down to its culmination in the monumental treatises of Garaka 
and Susruta. Some outstanding achievements in this connection have 
also been recorded without any chronology. 
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human progress. How to allay it ? 

It was decided in the Conference that to conquer diseases 
sadhana was needed and that mankind must be saved from 
premature death. It was also decided in this great Conference 
that such remedies would have to be discovered as would not only 
cure diseases but will prolong youth, strengthen mind and body 
and increase intelligence (Caraka-samhitd, i.6; Su'sruta-samhitd, 
i.1.10). Such is the outstanding feature of the Ayurveda. The 
authors of the Hindu System of Medicine have not only found 
out preventives for diseases but have also discovered remedies 
for attainment of long and healthy life. 

Of the sages assembled Agnivesa was the most intelligent and 
talented. He had all the qualities which tend to success. 
It is said that the Gods of wisdom, intellect, success, memory, 
patience, fame, tolerance and pity possessed Agnivesa and the 
other sages while they were engaged in their sadhana. It is not 
known how long Agnivesa spent his life in this sadhana. ; nor is 
it known if he had any laboratory for his research. Be it by 
Divine inspiration or be it by any other means the day when 
he published the Ayurveda (The Science of Life) the balmy 
breeze blew from all directions, the quarters of the globe 
glowed with the radiant sweet scented flowers of charming 
hues, and dewy flowers rained from Heaven. 

Caraka has attempted in the Introduction to his Sarnhita to 
impress that success will follow him in his sadhana who has 
clear and piercing wit, strong determination, memory, intellect 
and perseverance, who can overlook the ridicule and apathy 
shown to him, whose pity is boundless, whose heart melts at 
the sight of suffering humanity, he alone will attain success in 
his sadhana, or quest. 

BEGINNINGS OF THE .MEDICAL SCIENCE 

The Vedic Texts reveal to us the science in its rudimentary 
stage, while the Caraka- and Susruta-sarnhild-s exhibit it in its full- 
fledged development, its practical consummation. We have 
no riiaterials sufficient to show us in detail the processes through 
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which the transition from the rudimentary stage of the science 
of which we get a picture in the Atharvaveda to the stage of its 
final development which we see in the Caraka and Susruta took 
place, and we are left to vague conjectures and inferences. 
Only a hypothetical attempt based on warrantable evidences 
is made here. 

The first medical utterance of man is to be found in a Text 
of the Rgveda (RV. x. 97. 2)°, where one hundred and seven 
applications of the brown tinted plants are mentioned. But 
the number should not be taken literally but as vague statement 
of plurality. Some of the hymns are quoted below. 

“Mother (of mankind), hundred are your applications, a 
thousandfold is your growth; to you who fulfil a hundred func¬ 
tions make this my people free from disease [2]; 

“From him, O Plants ! in whom you creep from limb to 
limb, from joint to joint, you drive away diseases like a mighty 
(prince), stationed in the midst of his host [12]; 

“The plants falling from heaven said : The man whom 
living we pervade will not perish”. [17]. 

The author of the hymn is a physician (bhisaj), son of 
Atharva. In the 22 stanzas of this hymn he refers to innumer¬ 
able applications of plants as powerful agencies of cure against 
diseases. We are told that plants are applied as medicines 
both individually and collectively against diseases natural and 
supernatural, against bodily infirmities as well as against 
curses and the like. The physician used to visit his patients 
with medicines in boxes made ofAsvattha and Palasa wood. 
The genesis of the whole body of medicine is given as Divine 
and the nature of the cure is clearly characterised as radical, 
permanent and comprehensive though the details are lacking. 
Behind the wealth of poetry we get some solid facts of scientific 
importance. The whole thing has the air of a mere summary 
distinctly presupposing more elaborate statements, a knowledge 
of details. Where are the details gone ? They are either lost 

5. English translations are from Wilson’s edition : vol. vi. p. 276, etc. 

For details see Majumdar, Vanaspati, 1927. pp. 149-184. 
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altogether to all intents and purposes or they existed in popular 
memory and were handed down by tradition from generation 
to generation till at last they came to be synoptically recorded 
in the Vedic texts quoted above. 

But we have a harvest of details bearing upon the subject 
of medicinal plants, their utilities, their classifications, the 
diseases against which they are applied, the association in 
which they are to be applied and the rest, in the texts of the 
Atharvaveda. These details seem to be an elaboration of what 
we get in a synoptical form in the hymns of Rgveda (vii. 18; 
X. 97;x.l45). 

MAI.ADIES, THEIR CLASSIFICATIONS AND RE.VIEDIES 
(Atharvaveda)^ 

Plants against each of the maladies enumerated below are 
mentioned together with their applications. In almost all 
cases plants as drugs have to be used in association with some 
incantations or invocations of the Divine. The diseases were 
never thought to be pure affairs of the body and their cure to 
be perfect and radical had to be both bodily and spiritual. 

1. Physical maladies 

The physical maladies against which cure is provided are : 
obstruction of urine (i. 3); white leprosy (i. 23); abortion 
(ii. 25); head disease, evil of the eye, against fever and other 
maladies (v. 4); against disease takman (xix. 39), and injury 
and diseases in general (i. 2). The medicinal plants identified 
with their modern representatives are : Reeds, Haridra, 
Kustha, Gitraparni, Masaparni, Taksman, Putrajani, Putra- 
kanda and Putrada. 

2. Supernatural maladies 

As the title indicates, remedies of supernatural diseases were 
exclusively directed against supernatural agencies, such as 

6. English translation by Whitney, Harvard Oriental Series, vols. 7 & 8. 
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demons, yaksmas, ghosts, the curses of gods and the like. Plants 
used as drugs were sometimes applied by themselves and some¬ 
times in association with incantations, invocations and magical 
formulae. Remedies prescribed are against curse and cursers 
(ii. 7); against various evils (iv. 7j,‘ against witchcraft (ii. IS); 
possession by evil spirits (ii. 37); exorcism (v. 15); to discover 
sorcerers (iv. 20); for relief from yaksma (vi. 85); and for some 
one’s restoration to health (viii. 7). All the plants prescribed 
are not unfortunately named, only a few can be identified with 
their modern representatives, and they are Durva, Apamarga, 
AA'attha, Banyan, Ajasrhgl, Avaka, Varana, Sahadevi, Sadam- 
puspa, etc. 

3. Plants that help in the procreation and protection of children 

It is a matter of unique pride that procreation and preserv¬ 
ation of children received consideration of the ancient mind. 
Side by side with procreation had to be considered the hind¬ 
rances, natural and supernatural, and consequently the requi¬ 
site remedies. 

The plants used for these purposes are : the white and 
yellow Mustard plants, and they are prescribed against abortion 
(ii. 25); for fecundity “to procure the conception of male 
offspring” (hi. 23); and to guard a pregnant woman from 
demons (vii. 6). 

4. Plants used for curing wounds 

The hymns are very few in number, but they are enough 
to show that the first surgeons of India, for so we must call 
them, knew a good deal of human anatomy, displayed a good 
deal of skill in prescribing remedies according to the nature of 
wounds. They also appear to be acquainted with a process 
of classification of plants. The h) mns bearing on the subject 
are : iv. 12; v. 5; vi. 109, and the plants prescribed as relieving 
drugs are : Arundhatl (Silaci), Plaksa, Khadira, Dhava, Nyagr- 
odha, Parna and Pippali. 

HS-.49 
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5. Plants used against venom of snakes and insects 

Medicines were also provided for the treatment of snake 

bites, etc. The kind of snakes from which men were in cons¬ 
tant apprehension of danger are distinctly mentioned. The 
germ of snake worship may be traced to one of the verses. One 
of the verses again shows that the Vedic physician knew the 
physiological fact that the heart is the centre of all vital activi¬ 
ties. The hymns referred to are : v. 13; vii. 56; x. 4. Plants 
are ; Mudhuka, Madhuga. 

6. For securing prosperity and prolongation of life with plants 

The Vedic physician took into account man not only in a 

state of disease but also in a state of health. They devoted 
their attention to find remedies not only to granting security to 
life but also to the prolongation of life. The most important 
plants used are : Aparajita, Parna, Paiasa, A.svattha, Talisa, 
Patha, Svadha, Khadira and Sirnsapa. 

Prosperity is also sought to be brought about by the defeat 
of foes. The following hymns illustrate our remarks ; ii. 27; 
iii. 5. 6; vi. 15, 96, 129. 

7. Plants used for virility and erotic success 

Medicines were also found out and prescribed both for 
increasing man’s virility on the one hand, and for impairing 
the virility of opponents on the other. Very allied to the prob¬ 
lem of virility is the problem of amatory success, and we find 
a large number of plants such as Madhuka, Yasfimadhu, Patha, 
VanaparnI, Kapitthaka, Arka, Canda and Sahkhapuspika 
(hemp) prescribed for the purpose. The hymns concerned 
are ; i. 34; iii. 18; iv. 4; vi. 72, 107, 138, 139 and vii. 38. 

8. Miscellaneous uses of plants : Items are many ; 

(i) Utility of plants to promote growth of hairs. It is surprising 
that even in its infancy the medical science (?) in India 
took note of the importance of the cosmetic considera¬ 
tions for the purpose of the improvement of appearance. 
Hymns vi. 30, 136 and 137 mention Sami as the plant 
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to be used for contributing to the preservation, growth, 
development and nicety of hairs. 

(ii) Plant amulets for various purposes. Amulet of Varana (x. 
3) is recommended to be worn for the prevention of 
injury to body, atonement of hereditary sins, warding 
off foes, and the attainment of prosperity. Amulet of 
Darbha (xix. 28-33) is used for the purpose of the pro¬ 
longation of life, for protection, for warding off enemies 
and for a variety of material blessings. An amulet of 
Udumbara (xix. 21) assures blessings of progeny, mate¬ 
rial prosperity, protection against enemy, and lordship 
over men and other animals. The plant Jaiigida (xix. 
34.35), Satavara (36) and Guggula (38) are mentioned 
as remedies against diseases and for protection against 
witchcraft and for various other blessings. 

Evidently a long period must have elapsed between the 
rudimentary Science of Medicine gleaned out of the Vedic 
texts as shown above and scientifically written works of Caraka 
and Susruta. From the statements of the latter authors it is 
clear beyond all possibility of doubt that there must have 
existed a treatise or treatises of the name marking the inter¬ 
mediate period of transition between the Vedas on the one 
hand, and the Carakas and Susruta on the other. Without the 
hypothesis of the existence of such a work the unbridgeable 
gulf—a gulf of probably a thousand years or more according 
to Dr. P.C. Ray (Hist, of Hindu Chemistry, [1902], I, p. viij — 
cannot be explained. 

In any case the Atharvanic origin of the Ayurveda, the 
Indian Science of Medicine, seems to be warranted by facts. 
Caraka (i. 30. 8-9) appears to be decisive on the point. 
Susruta (i. 1. 3) coming after Caraka precisely agrees with the 
former in describing the same origin of the Ayurveda. 

The major divisions of the Science of Medicine as occurring 
in the two treatises, the Caraka- and Susruta-samhitd-s, are as 
follows ; 

1. Kayaeikitsa (Treatment of physical maladies)', 2. Bhuta- 
vidya (Demonology)', 3. Kaumarabhrtya (Science of paediatrics)'. 
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4. Salyavidya (Surgery); 5. Agadatantra (Toxicology); 6. Vaji- 
karana (Science of aphrodisiacs); and 7. Rasayana (Science that 
treats of prolonging life). 

And these precisely correspond to the divisions of this 
Science in its rudimentary stage as we have deduced above 
from the hymns of the Atharvaveda. 

SOME OUTSTANDING ACHIEVEMENTS DURING THIS PERIOD 
(c. 2000 B. C. to 100 A.D.) 

1. Circulation of Blood 

Harvey independently discovered the system of the circula¬ 
tion of blood and nobody should grudge him the honour he 
rightly deserves. But long before him the Vedic physicians 
knew the physiological fact that the heart is the centre of all 
vital activities (AV. x. 4. 25). Caraka’’, however, elaborates 
the function of the heart and gives the following description of 
the circulation of blood : From that great centre (the heart) 
emanate the vessels carrying blood into all parts of the body; 
the element which nourishes the life of all animals and without 
which life would be extinct. It is that element which goes to 
nourish the foetus in uterus and which flowing into its body 
returns to the mother’s heart. In the Bhdvaprakdsa (of much 
later date) the following passage occurs : dhdtundm puranam 
samyak sparsajndnam asamsayam. svasirdsucaradraktam kurydeednydn 
gundn. api yaddtu kupitam raktarn secate svacchd sirah taddsya vividhd 
rogd jdyante raktasambhavdh. Long before it in the Hdrita-sarnhitd 
the circulation of the blood has been mentioned while dealing 
with the disease of Jaundice (Pdndu-roga). 

2. Surgical requisite : Anaesthetics 

Of the different kinds of operations mentioned in the Susruia 
there are some which cannot be performed without the pa¬ 
tients being made unconscious. In the Bhojaprabandha of Pandita 
Ballala there is mentioned the use of anaesthetic drugs during 

7. Caraka-saTfhila, Sutra, xxx. 
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operations. The Bhojaprabandha is a collection of some stories 
from the life of King Bhoja. At one time the king was suffering 
from excruciating pain in the head and the use of all sorts of 
anodynes failed to relieve his pain which rather gradually 
increased. Now came to his capital two brothers both of 
whom were expert surgeons. When called to treat the king they 
said that he could be cured only by operation. The king having 
agreed to undergo the operation, they made him unconscious 
by an anaesthetic drug called sammohini, trephined the skull, 
removed the deceased portion of the brain, stitched the wound 
and applied a healing balm to the wound. They then adminis¬ 
tered a restorative drug known as sanjwani to the patient who 
thereupon regained consciousness and felt better.® Such surgical 
operations were done alse during the time of the Buddha. Seal 
quotes two powders which the Hindu chemists of old could 
prepare, m.m.e\y, yoga-curna (in Daiakumaracarita), and the other 
stambhana-curna (in Vasavadatta). The inhalation of the former 
would bring on sleep or stupor, and of the other would para¬ 
lyze sensory or motor organs in the subject.* 

3. Microbes : Pathogenic 

The bacterial origin and the infective nature of certain 
diseases such as the eruptive fevers, leprosy, small pox, tuber¬ 
culosis, etc. have been clearly indicated in such passages as 
these : 

“All forms of leprosy (and some skin diseases) are due not 
only to the derangements of vayu, pitta and kapha but also to 
microbes” [Siisruta, Nidana, v). 

“Various skin diseases and leprosy, fever, pulmonary 
consumption, opthalmia and diseases borne by air and water 
are usually capable of transmission from one man to another” 
(Ibid, v)i» 

8. See Short History of Aryan Medical Science by Thakur Saheb of Gondal. 

Susruta-sarfhita, vol. I. fntro., p. xii-xiii. Eng. translation by K. L. 

Bhisagratna. 

9. Positive Sciences of Ancient Hindus^ Lond., 1915. 

10. Gananath Sen, The Spirit and Culture of Ayurveda, in The Cultunil Heritage 

of India., vol. Ill, 
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4. Magnifying apparatus 

Susruta (Uttara, liv) described the presence of blood 
corpuscles w'hich circulate in blood and are invisible to 
the naked eye. MM. Gananath Sen concluded that they had 
some means of magnifying considerably objects invisible to the 
naked eye^^. But Dr. Ravivarma^^ gives a more detailed 
account of this knowledge given in the Caraka-samhita. He 
says : From some of the descriptions (given by Garaka) it is 
certain that they must have had some means of magnifying 
considerably to make invisible objects visible to the naked eye, 
in short, some form of magnifying apparatus. Without such 
an aid how could they have described the blood corpuscles ? 
Garaka’s description of of blood will mean nothing if it 

is not the description of the corpuscules. Garaka says they 
arise by budding (sonitajdnam tu kusthaki sahanarn samuUhdnam), 
they are unicellular structures (anavah), circular or disc like 
(vxttdh), without feet (hj&affa/zj, invisible on account of extreme 
fineness (suksmatvdncaika bhavantddrsydh), of coppery colour 
(varna tdmra) etc. This description shows conclusively that 
they had some means of magnification, otherwise how can they 
ever say that a certain thing is invisible on account of its 
extreme fineness, and directly proceed to describe its form, 
colour, etc. 

5. Hospital and its requisites 

Gorresponding to the Sanskrit drogyasdld ("a home for the 
cure of diseases”) we have in Pali gildnasdld (“a hall for the 
sick”).i® Besides gildnasdld we come across another term sotthi- 
sdld as an exceptional term to denote the Indian idea of a 
hospital. 

The real impetus to the building of hospitals and similar 
institutions was given by king Asoka who in his Rock Edict II 
claims to have made arrangements for two kinds of treatments, 
one suitable for men and the other for animals. He made those 

11. Ibid. 

12. Presidential Address. Ptoc. and Trans. 9th All Ind. Orient. Conf., 1937. 

13. Samyutta, iv. 210; Anguttara, iii. 142; Visuddhimagga, 251. 
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arrangements not only throughout his wide dominions but 
throughout the principalities of his allies as well including the 
territories of the five Greek rulers in the north-west. 

The Kautilya Arthaidstra (ii. 4. 55) expressly recommends 
the construction of bhaisajyagrha (another term for hospital) at 
the north-west corner of the compound of a fort. The same 
Arthasdstra refers even to an organization similar to, if not the 
same as, the modern Red Gross Society. The passage in 
question runs thus ; physicians with surgical instruments, 
machines, remedial oils, and bandages in their hands; women 
in charge of food and beverage, ctc.^* The foundation of hos¬ 
pital, drogyasdld, is praised in the Vaidyaka Sd.stra-% as a monu¬ 
mental work of piety. The hospital was to be equipped with 
the following requistes ; 1. a good stock of important drugs; 
2. expert physician; and 3. a good store of food and regimen. 
The following are mentioned as qualities of expert physicians ; 
that they will be well versed in the science, wise and adept in 
diagnosis and choice and application of drugs as well as in the 
prescription of proper diet. According to Susruta the surgical 
ward (branitdgdra) is to be equipped with : 1. medicine; 2. nece¬ 
ssary articles of diet; 3. dissecting apparatus (iastra-s and 
amsastra-i) including splints; 4. aspirator to drain off blood, 
etc.; and 5. bandages, suture material and surgical box. 

BeaP® records that Siladitya of Kanauj erected punyasdld-'s, 
in all the high ways of the towns and villages of India. These 
were provided with food and drink, and physicians were sta¬ 
tioned there with medicines for travellers and poor persons of 
the localities. Fa-FIian describes a hospital which he found 
in Pataliputra. He says : The nobles and householders of this 
country have founded hospitals within the city to which the 
poor of all countries, the destitute, cripples and the diseased 
may repair. They receive every kind of requisite held gratui- 
tiously. Physicians inspect their diseases, and according to 

14. Bk. X. 367; Eng. trans. (1915), p. 443; see also N. Banerji, p. 191. 

15. Log. cit. Buddhist Records of the Western World, vo\. i. Bk. v. p, 214; 

also vol. i. Intro., p. Ivii. See also Majumdar, o/ 

Civilization, vxn (l938). 


^MjfixrLtmljcjeLL ^HjujLhA. 



392 


History of Science in India 


their cases order them food and drink, medicine or decoctions, 
every thing in fact that may contribute to their ease. When 
cured they depart at their convenience. 

CONCLUSION 

I have given above a very succinct account of the origin 
and development of the Science of Medicine in Ancient India 
(pre-Christian age). The account has been scrappy indeed. I 
am not sorry for it. Those who have read Royle’s Antiquity of 
Hindu Medicine, and Ainslie’s Materia Medica of India are aware 
that the Arabians were the first to derive their knowledge about 
medicine and the healing art from the medical works of the 
Hindus, and the Greeks later on derived this knowledge about 
medicine from the Arabians. ‘'Dietz proves that the late Greek 
physicians were acquainted with the medical works of the 
Hindus and availed themselves of their medicaments; but he 
more particulary shows that the Arabians were familiar with 
them and extolled the healing art as practised by the Indians, 
quite as much as that in use among the Greeks” (Royle, p.64).^® 
The other day Dr. Green Armitage of the Calcutta Medical 
College told his students : “You are being surprised by the 
study of our surgefy, but you do not know that our entire 
Science of Surgery is based on your Susruta-sarnhitd. Even we 
have not been able to assimilate the Sarnhitd on a variety of 
subjects. There were surgical instruments sharp enough to split 
a hair”.^’ 

But it is a great regret to us that the European writers of 
the History of Medicine are not willing to give our ancestors 
the honoured place they should hold in the History of the 
Science of Medicine. The contribution of the Hindus to this 

16, Introduction to vol. I, vii-x, trans. of the Susruia Samhila by K. L. 
Bhi.shagratna; History of Indian Literature by Weber; History of Aryan 
Medical Science by Thakore Saheb of Gondal; Hindu System of Medicine 
by Dr. Wise; History of Indian Medicine by G. N. Mukhopadhyaya; 
Materia Medica of the Hindoos by U. C, Dutta; and others. 

17. Medical College Journal, quoted by Mallik. A. B. Patrika, July 1949. 
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Science has not been acknowledged in the Encyclopaedia Britannica 
in the chapter on Medicine. 

Ill, SCIENCE OF AGRICULTURE 

There is evidence supplied by the pre-historic finds dis¬ 
covered in different parts of India by the archaeologists that 
4he Neolithic Indian was primarily an agriculturist and used to 
live in thatched houses and most probably wore clothes of some 
sort.i® 

The Iron Age people of India were more advanced; rice, 
millet, cotton fabrics and other agricultural produce have been 
found in their burial sites. They weie a civilized people, and 
had maritime intercourse with Egypt and their trade consisted 
of spices, unguents, ebony and other rich woods amongst others. 

But the excavations at Harappa and Mohenjo-Daroi® (3500 
B. C.) have brought out undoubted evidence of brisk agricul¬ 
ture, and that barley, wheat, millet, melon, dates, cotton, 
fiuits and other vegetables were cultivated, and the wealth of 
these Indus Valley people was derived mainly from agriculture 
and trade. 

BEGINNINGS OF AGRICULTURAL SCIENCE (VEDIC AGE) 

When we come to the Vedic period (2000 B. C.—800 B. C.) 
we find that agriculture has become the universal occupation 


18. P. Mitra, Prehistoric Culture arid Races of India, ]oui. Dept, of Letters, 
1920. Cal. Univ. Vol. I, p. 143. 

Archaeological Survey Report, India, 1902-03, 1908-09; and see Mr. Rea’s 
Catalogue-, Bissing, Prehistoriche Topfenaus Indien und Aegypten, 1911, chap, 
viii; Brugch’s History of Egypt under the Pharaohs. Book of the Dead, pp. 
145-146, where unguents from Punt is mentioned, and on p. 192, 
- spices. Mitra thinks that these unguents were made from Candana. 

19. Sir J. Marshall, Mohenjodaro and the Indus Valley Civilization, 
Lond., 1931. 
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of the Vedic Indians. They developed agriculture to an extent 
which yielded them plenty so that hospitality came to be regar¬ 
ded as a cardinal virtue (RV. x. : 

“He who possessed of food hardens his heart against the 
feeble man craving for nourishment, against the sufferer com¬ 
ing to him for help, and pursues (his own enjoyment even) 
before him, that man finds no consoler.” [2] 

“The inhospitable man acquires food in vain. I speak the 
truth, it verily is his death. He cherishes not Aryaman, nor a 
friend, he who eats alone is nothing but a sinner.” [6] 

Agriculture needs the cultiv^ator, the soil to be cultivated 
and the implements with which to cultivate. Evidence of all 
these we find in the Vedic Texts. Importance of agriculture is 
stressed in the Rgveda (x. 34. 13; x. 117. 7). The rsi-s regarded 
agriculture as a holy and dignified occupation (RV. iv. 57) : 

“May the herbs (of the field) be sweet for us, may the 
heavens, the waters, the firmament be kind to us, may the 
Lord of the field be gracious to us, let us undeterred (by foes) 
have recourse to him.” [3] 

“May the oxen (draw happily), the men (labour) happily, 
the plough furrow happily, may the traces bind happily, wield 
the goad happily.” [4]. 

“May the ploughshares break up our land happily, may the 
ploughmen go happily with the oxen, may Parjanya (water) 
the earth with sweet showers happily; grant Suna and Sira 
prosperity to us.” [8] 

From another hymn (RV x. 101) it appears that they had 
recourse to artificial water supply when necessary, and used 
horses, and the fundamental principles of agriculture were 
known to them. 

“Harness the ploughs, fit on the yokes, now that the worn!) 
of earth is ready sow the seed therein, and through our praise 
may there be abundant food; may (the grain) fall ripe towards 
the sickle.” [3] 

“Set up the cattle-troughs, bind the straps to it; let us pour 
20. Rgveda, Eng, translation by Wilson, vols. i, iii iv, vi. 
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out (the water of) the well which is full of water, fit it to be 
poured out, and not easily exhausted.” [5] 

“Satisfy the horses, accomplish the good work (of plough¬ 
ing), equip a car laden with good fortune, pour out (the water 
of) the well, having wooden cattle-troughs, having a stone rim, 
having a receptacle like armour, fit for the drinking of men.”[7] 

For successful cultivation soil was repeatedly ploughed 
fHV. i. 23. 15), principles of irrigation was understood (x. 99. 
4), rotation by fallowing was practised (viii. 91.5, 6), and to 
improve the fertility of the soil cow dung manure [sakrt, i.l61. 
10) was applied. The cattle was well looked after and grazed 
on good pastures : “grazing upon good pasture and drinking 
pure water at accessible ponds (vi. 28.7)”. Barley was the 
staple crop grown (i. 117. 21; ii. 14. 11 etc.). The grains were 
collected, threshed on the threshing floor (x. 48. 7), winnowed 
with a sieve (x. 71. 2), and finally stored in a granary (ii.14.11). 
The lands used to be distributed among cultivators by measure¬ 
ment (“measure the land with a rod”, RV. vol. i. p.56, Wilson, 
Eng. ed.). Ripe grains in the field were protected against 
birds : “the husbandman calls out when keeping the birds ofT 
the ripe grain” (/JF. x. 68. 1) and the distribution of the six 
seasons in the year for practical purposes was known (“Verily 
he has brought to me, successively the six [seasons]”, (i. 23. 15 
etc.). 

In the AtharvavedaP'^ the whole process of agriculture appears 
to be sanctified by a hallow of Divinity. Hymns are recited 
for successful agriculture (iii. 17). “Scatter the seeds in 
prepared womb”, “harness the plough”, etc. We find the 
same mode of ploughing the land, preparing the womb of 
earth, broadcasting the seeds, cutting the corn with the same 
sickle when they are ripe. The hymn iii. 24 is addressed to the 
god of Plenty so that he might favour the worshippers with 
abundance of grain. Hymn 15 (Bk. iv. p. 172) conveys a 
beautiful tribute to Rain which is a vitally necessary agency in 
the luxurious development of herbs and plants : 

2!. Atharvaveda, all the hymns referred to are from Whitney (1905). 


^MxLtrlxmljcjiLL ^HjujLhA. 



S96 


History of Science in India 


“Let the mighty liberal ones cause to behold together; let 
the juices of the waters attach themselves to the herbs; let gush¬ 
es of rain gladden the earth, let herbs of all forms be born 
here and there;...let the herbs become full of delight with the 
coming of the rainy season/’ 

Hymn 50 (Bk. vi. p. 317) enumerates the animal enemies of 
corn^^, and invokes the Divine aid for their destruction; and 
two more hymns (Bk. vi. 59, p. 325; Bk. iv. 21, p. 187) are 
devoted to the protection and praise of the cattle. 

“Rich in progeny, shining in good pastures, drinking clear 
water at a good watering place—let not the thief master you, 
nor the evil plotter; let Rudra’s weapon avoid thee.”[7] 

Manuring as general practice has been mentioned (xix. 31. 
3); cow dung (sakrt) was recommended (“rich in manure, rich 
in fruits”, etc., xii. 4. 9); but later on cow dung was found to 
give better result when dried before application (karlsa, iii. 14. 
3-8; xix. 31. 3). This show.s that they understood the value of 
natural manure of animals in the field (cp. Zimmer, Altindischen 
Leheti, p. 236). The application kartsa was also recommend¬ 
ed in the Satapalha Brdhmana (ii. 1. 17), and the Taittirlya 
Samhitd (vii. 1. 19. 3. etc.). 

We have already seen that to improve the fertility of the 
soil rotation by fallowing was practised during the Rgvedic 
period (7?F. viii. 91. 5-6), but the Taittiriya Samhitd (v. 1. 7. 37) 
recommended “rotation of crops” by showing different crops 
alternately on the same field, i.e. rice in summer and pulses in 
winter (dvi samvatsaraya sasyam pacyate). The Tuktikalpataru, a 
much later work, gave the following reason why the rotation 
should be practised : 

tathd varsesu varsesu karsandt bhugunaksaya 
ekasyam gunahlndydm krsimanyatra kdrayet. [41-42] 

Rotation of crops was thus known, and to Ind ia. Dr. 
Roxburgh believes, the western world to be indebted for this 

22. The KauUka^sutra of the Atharvaveda enumerates Ihe enemies : 
Ed. Bloomfield. Jour. Amer. Orient. Soc. Vol. xiv. 1890. Khandika, 
50. 7; 51. I -22. 
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system. Rice, barley, and sesamum were the grains cultivated 
(vi. 140. 2). 

In the Satapatha Brdhmana a detailed description of the 
agricultural operations, such as, krsantah, vapantah, lunantah, and 
mrnanlah (ploughing, sowing, reaping and threshing) are given; 
manuring for the improvement of the yield was resorted to; 
irrigation (khanitra) done where necessary. Ripe grain was cut 
with ddtra, sxni (sickle), bound in bundles {parso', threshed on 
granary floor (khala), sieved (titau), or winnowed {surpa), the 
winnowers were called dhanyakrt; the grains were measured in 
a vessel (urdara), and stored in a granary {dhanadhdni). The 
plougland was called urvard or ksetra, manure {sakrt, karlsa) 
was used, irrigation [khanitra) practised. The plough [Idngala, 
sira) was drawn by oxen, teams of six, eight or even twelve 
being employed.^'^ 

The cereals cultivated were yava, vrlhi, upavdka, am, godhuma, 
nlvdra, priyangu, ^ydmdka, and pulses were mudga, mdsa and 
masura. For oil and food they cultivated tila, and vegetables 
and fruits, such as, urvdru, urvdruka, etc. Fruit trees were plenti¬ 
ful, and fruits were plucked ripe [RV. iii. 45. 4) either pakvd 
iakhd [RV. i. 8. 8), or vfksapakva [RV. iv. 20. 5; AV. xx. 
127. 4). 

The Vdjasaneyi-samhitd (xviii. 12) mentions vrihi, yava, mdsa, 
tila, mudga, kaldya, priyangu, godhuma, masura, etc. as exemples of 
cultivated grains. The Brhaddranyaka Upanisad mentions ten 
village seeds [grdmydni), namely, vrihi, yava, tila, mdsa, am, 
priyangu, godhuma, masura, khalva and khalakula [vetch). 

Seasons of agriculture were also mentioned [RV. i. 23. 15). 
The Taittiaiya-sarnhitd records that jyaaa is reaped in summer 
being sown in winter, vrihi in autumn being sown in the beginn¬ 
ing of rains; mudga, mdsa and tila are planted in time in summer 
rains, ripe in winter and the cool season ; 

“He gave to the spring (the sap), to the hot season the 
barley, to the rains plants, to autumn rice, beans, and sesa- 
um to winter and the cool season.” (viii, 2. 10. 2.) 

23. See Vedic Index, vol. i. p. 182. Also p. 183. 
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Two harvests (sasya) a year were gathered (Taitt. Sam. v. 
1. 73), winter crops in the month of March-April. Excessive 
rain or drought might damage the crops. The Atharvaveda (vi. 
50. 142; vii. 11) prescribes spell to prevent the evils which are 
also enumerated ; moles, birds, various kinds of reptiles 
{upakvasa, tabhya, tarda, etc.) injure the young shoots. Definite 
mention of blight and mildew as diseases of corn and sugarcane 
we get in the Vinaya Texts (Cull.'x.. 1.6) during the Buddhist 
period. 


DEVELOPMENT DURING MAURYA PERIOD 

By the 4th Century B. C. the art of agriculture received a 
consummate perfection. It became an important department 
of the Government, a special officer called the Superintendent 
of Agriculture, being appointed for the management and super¬ 
vision of the important industry.This officer was to be a 
man of accurate and scientific knowledge of the subject, or 
assisted by those who are trained in such sciences. 

The duties of the Superintendent (Sitadhyaksa) were a very 
extensive one. He was to “collect the seeds of all kinds of 
grains, flowers, fruits, vegetables, bulbous-roots, roots, creepers, 
fibre-producing plants and cotton.” He was to see that the 
cultivation of crown land should suffer on no account and 
enforce laws governing the proper cultivation of the soil. 

“The work of these men (slaves, labourers and prisoners) 
shall not suffer on account of any want in ploughs [karsanayan- 
tra) and other necessary instruments or of bullocks. Nor shall 
there be any delay in procuring to them the assistance of black¬ 
smiths, carpenters, borers {medaka), rope-makers, as well as 
those who catch snakes, and similar persons. Any loss due to 
the above persons shall be punished with a fine equal to the 
loss.” 

24. Arthasastra of Kautilya, xxiv, 117-18, pp. 138-142. Eng. trans. by 
Dr, Shama Sastri, and edition, 1923. Original Sanskrit ed. by the 
same author, Mysore Oriental Library Pub. Sanskrit Series, no. 54, 
1919, pp. 115-118. 
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The meteorological observations conducted in connection 
with and in the interest of Agriculture over the whole of India 
seem to be simply marvellous for that age : 

“The quantity of rain that falls in the country of jdngala 
(in the desert countries) is 16 drona-s; half as much more 
in moist countries (dnupanam); as to the countries which are fit 
for agriculture (de^avapanam) : 13-1- drom-s in the country of 
Asmakas (the countries of Maharashtra); 23 drona-s in Avanti 
and an immense quantity in western countries (Aparantanam 
—the countries of Konkana) the borders of the Himalayas, 
and the other countries where water channels are made use 
of in agriculture {kulyavapanam). They used rain-gauge for 
the measurement of the rainfall in these countries. 

“A forecast of such rainfall can be made by observing the 
position, motion and pregnancy (garbhddhdna) of Brhaspati 
( Jupiter), the rise, set and motion of Venus, and the natural 
and unnatural aspect of the Sun. From the Sun the sprouting 
of the seeds can be inferred; from the position of Jupiter the 
formation of grains (stambakdrita) can be inferred, and from 
the movement of Venus rainfall can be inferred. Hence accor¬ 
ding as the rainfall is more or less, the Superintendent shall 
sow seeds which require either more or less water,’’ (p. 139.j 

The Superintendent was also to see that seeds of crops are 
properly sown and reared in their proper seasons, in proper 
fields and under circumstances and conditions favourable to the 
growth. Thus : 

“The Superintendent shall grow wet crops (keddra), winter 
crops (haimanta) or summer crops (graismaka) according to the 
supply of workmen and water. 

“Lands that are beaten by foam (phenaghdtdh), i.e. banks of 
rivers, etc. are suitable for growing valliphala (pumpkin, gourd 
and the like); lands that are frequently overflown by water 
[parivdhanta) for long pepper, grapes and sugarcane; the vicinity 
of wells for vegetables and roots; low grounds {haraniparyantdh) 
—moist beds of lakes~for green crops; and marginal furrows 
between any two rows of crops are suitable for the planta¬ 
tion of fragrant plants, medicinal herbs, u’slra, hira (?), berakaij), 
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pindaluka (?) and the like.” 

Then detailed directions are given as to pre-sowing treat¬ 
ment of seeds to mist and heat (lusdrapayandmusnam ca) for seven 
nights (vernalization anticipated ?); of sugarcane (kdndabljdndm), 
of bulbous roots (kanda), coXXon seeds (astkibija), and how the 
“^‘water prits at the roots of trees are to be burnt and manured 
with the bones and dung of cows on proper occasions.” Then 
elaborate directions are given with regard to the sowing of 
different kinds of cereals, pulses, safflower, linseed, sesamum 
and mustard, at proper seasons and time. 

Megasthenes^®, a contemporary of the author of the Arthas- 
dstra, pays an eloquent tiibute to the abundance of crops in 
India, to the fertility of the soil, to the absence of famine and 
the peculiar respect in which agriculture and the agriculturists 
were held. Even at the time of war the combatants used to 
leave the agriculturists undisturbed as a matter of duty. 

By the time of Manu the duty of looking to the agricultural 
interest of the country became codified into a law, and a special 
class of people versed in the knowledge of correct measurements 
and weights, as also good and bad qualities of the soil, sprang 
up known as the Vaisya-s. Thus ; 

“If the land be injured by the fault of the farmer himself, 
as if he fails to sow it in due time, he shall be fined ten times 
as much as the King’s share of the crops that might otherwise 
have been raised.” (Code, viii. 243). 

“Again a Vaisya must be skilled in seeds, and in the bad 
or good qualities of land and the correct modes of measuring 
and weighing.” (Code, ix. 330). 

KRSI-PARASARA 

A very valued treatise called Krsi-Pardsara^^ of uncertain 
date but composed certainly not later than the 5th Century 

25. Fragments ofof Megasthenes, Bonn, 1846 (Dr, E. A. Schwan- 
beck). 

26. The book is being edited by the author. A translation of the Bengali 
edition of this book has been published by the Rothamstead Expt. 
Station in the form of a Bulletin. 
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A,D.,2^ devoted principally to the cultivation of paddy, and 
secondarily to other things concerning successful agriculture, 
throw a flood of light upon the perfection attained by the art 
of Agriculture in ancient India. 

It deals with such topics as metereological observations 
leading to the prediction of scarcity, drought and abundance 
of rain, superintendence of the fields and its produce; tending 
of the herd needed for cultivation; preparation and application 
of manure; the construction of agricultural implements; collec¬ 
tion of seeds, sowing, harvesting, etc., etc. This treatise is 
all comprehensive being full of a large number of pregnant 
aphorisms relating to the minutest particulars of agricultural 
processes regarding rules for the transplantation of paddy seed¬ 
lings, for proper drainage, irrigation ofi ice fields, etc., etc. 

IV. SCIENCE OF A R B O R I - H O R T I C U L T U R E 

The science of Arbori-Horticulture^® developed in ancient 
India as a distinct branch of Vrksayurveda (vxk^dyurvedaphalam, 
applied botany) dealing with the construction and maintenance 
of gardens and public parks. The existence of this science 
in a rudimentary form can be traced to the Rgvedic times. It 
played an important part in later days in Public Administration. 
Public parks and pleasure gardens were provided by the 
Government for health, recreation and enjoyment of the public 
(Kautilya Arthasdstra, Sukranlti and Kdmandaki-niti). 

27. Bhattotpala, the commentator of Varahamihira’s Brhatsamhita in 
explaining the prescriptions in the section on Vrksayurveda has eluci¬ 
dated the points by certain quotations from three earlier authors, 
namely, Kasyapa, Parafera and Sarasvata. The authorship of the 
treatise is ascribed to the second author. 

28. It is not possible for me to give here a connected story of the genesis 
and development of the Science in Ancient India. Attempt is being 
made in this article to give an account of the development of the 
Science as could be gleaned from the Vedic Texts, Kautilya TrtAa/arira, 
Vatsayana Kamasulra, Brhatsarv-hila, Sukranlti and the Upavana-vinoda. 
Only the contents of the last have been noted. 

HS-51 
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All decent houses (Vatsayana Kdmasutra) and palaces of 
kings had pleasure gardens attached to them. These were well 
laid out, kept in perfect order and placed in charge of well 
trained experts, the Aramadhipati-s. In ancient dramas and 
epics and amatory poems flowers and flower gardens played 
important parts, and a special class of artists^ gardeners and 
weavers (mdlakara-s and mdlim-s) came into being enjoying 
protection of State (Sukra, ii. 83). 

The construction of a garden and its dedication to public 
use is mentioned as early as in the Vedic period fRV. iii. 8. 11). 
Sankhayana in his Grhya-sutra described this Vedic ceremony 
under “The consecration of a garden” (v. 3. 2 et seq.). Though 
the Sukraniti is of a much later date we find that apart from 
pleasure gardens adjoining a dwelling house, the parks and 
pleasure gardens used to be regarded as important features of 
the social life in ancient India. “They were important enough 
to have given rise to special classes of skilled artisans who were 
given patronage and protection by the State” (Sukra, ii. 83). 
The artisans used to construct parks, artificial forests and plea¬ 
sure gardens.^® The parks were meant for health, recreation, 
enjoyment, etc., and constituted a spending department of the 
Government, pure and simple. The gardens and parks were 
in charge of Superintendents (ii. 200). He was to know the 
causes of the growth (ii. 317-19) and development of flowers 
and fruits, the method of planting and curing trees by the 
administration of proper soil and water at the suitable time, 
and the various uses of the plants as medicinal drugs. He was 
assisted by gardeners whose duty it was to collect flowers and 
fruits after having duly nourished the plants with care (ii. 34.5- 
46). The knowledge of grafting was one of the qualifications 
of the gardener and it came to be regarded as one of the 64 
kald-s or arts (iv. iii. 144). 

A typical garden attached to a dwelling house is described 
in the Vatsayana Kdmasutra.^ It says : Attached to every house 
there should be a vrksavdtikd or puspavdtikd, a garden with wide 

29. Sukraniti, S.B.H., xvi, edited by Sarkar. 

30. Chakladar, Social Life in Ancient India, G. I. Soc. Series. 
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grounds where flowering plants and fruit trees can grow, as 
well as vegetables. A well or tank, large or small, should be 
excavated in the middle. The garden should be in charge of 
the mistress of the house. She is to duly procure seeds of com¬ 
mon kitchen vegetables and medicinal herbs, such as mulaka, 
Irapusa, dluka, palanki, damanaka, dmrdtaka, ervdruka, vdrtdka, kus- 
mdnda, aldvu, iurana, sukanasa, svajamgupta, tilaparnika, agnimantha, 
lasuna, paldndu and such others. The direction is also given as 
to how greens and vegetables are to be i eared in specially 
prepared beds, sugarcane in clumps, stunted shrubs of mustard, 
jlraka, ajamoda, satapuspa^ and similar herbs in patches, and the 
dark Tamala trees in groves. The flowering plants comprise 
kubjaka, dmalaka, mallikd, jdti, kurantaka, mvamallikd, tagara, nand- 
ydvarta, japa, etc.; the shrubs include bdlaka, uslra, and other 
grasses which yield fragrant leaves and roots. The garden is 
also to be provided with bowers and vines groves with raised 
platforms here and there for rest and recreation. A swing too 
is to be fitted on a spot well guarded from the Sun by a leafy 
canopy. The text speaks indeed of an abundance of various 
flower plants to be artfully arranged, here and there. 

The garden within the homestead of Vasantasena®^ was a 
paragon of beauty. The flower beds were all artistically laid 
out and various trees planted, some heavy foliaged with swings 
hung from their branches. The golden yuthika, the sephalika, 
mallika, malaii, the navarnallika, the kuruvaka and madhavi 
were the sweet and fragrant flowering plants with their flowers 
that had lent charm to the garden. The tanks were charmingly 
adorned with red and white lotuses and lilies. The Asoka 
trees with their red flowers in bunches stood up here and there 
like posted soldiers. 

In the Buddhist literature we find description of the pleasure 
gardens of kings Bimbisara and Asoka, as special places of 
diversion. Such gardens were full of shady and flowery arbors. 
The Venuvana and Ambavana in the vicinity of Rajagaha, 
the Mahavana near Vesali,the Nigrodharama near Kapilavastu 


31. Mrcchakatika, iv. 28-30, ed. Haridasa Siddantavagisa, Calcutta. 
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and the Jetavana in the outskirts of Sravasti, were all royal 
gardens, but later opened to all chance visitors. Queen Mallika’s 
garden at Sravasti was beautifully enclosed on all sides by 
rows of Tinduka or Timbaru trees. “It was a flower and fruit 
garden, as well as a park provided with sheds.” Subsequently 
these gardens were converted into permanent retreats for the 
Wanderers of different Orders. 

The Asokavanika^^ which was Ravana’s pleasance, was the 
best, a graphic description of it is found in the Rdmdyana (Sund., 
xiv, xv). It was surrounded by a wall. Within the enclosure 
was a sylvan grove with the Sala, Asoka, Bhavya, Campaka, 
Uddalaka, Naga and the mango trees, all in blossoms in season. 
The grove was surrounded by artificial mounds and contained 
herds of deer and many sweet singing birds. The place was 
surrounded by many kinds of trees, and the earth appeared 
beautiful strewn with heaps of fragrant and charming flowers 
fallen from the trees. Nearby were tanks large and of various 
other sizes with transparent and sweet water, fitted with bath¬ 
ing ghats having beautifully made steps set with jewels and 
crystal posts. The bank was artistically lined with columns of 
trees while the watery portion looked exceptionally beautiful 
with full blown lotuses and lilies. The tank served as a spe¬ 
cial retreat for geese, swans, cakravaka-?, and a host of aquatic 
birds. The trees on the banks were entwined with hundreds 
of creepers having flowering Santana and Karavira as diver¬ 
sions. Not far from these series of tanks was a hill with beauti¬ 
ful and wonderful peaks. All elevations of this picturesque 
hill were decked with trees and hilly abodes. A long and 
beautiful stream of clear and sweet water issuing from this hill 
flowed through this garden. Its banks were artistically lined 
with trees with many hanging branches and creepers that 
touched the water. Besides the hill was a lotus pond gay with 
many birds. There was also to be seen a big tank full of coOl 
water. Its steps were all jewels being set with stones, and 
around were many palatial buildings all made as though by 

32. Ramayana^ Sundarakanda, 63, 64. 
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the hands of Visvakarma himself. Everywhere were to be seen 
rows of artificial mounds and flowery groves. The fruit and 
flower trees had golden and silver pavements and terraces at 
their base.=. A large Sirnsapa tree with spreading branches 
and adorned with big foliage and entwined with creepers and 
fitted with a golden terrace at the base added much charm to 
the scenary (xiv. l-,52). 

At another place this garden is compared with the Nandana- 
vana, the Celestial Garden, containing various animals and 
birds, palaces and mansions, adorned with ponds abounding 
in beautiful lotuses and w.ater lilies, provided with many 
comfortable seats, sylvan retreats, bowers and arbors with 
beautiful flowers of all seasons and fruit trees. The Karnikara, 
the Kirnsuka, the Punnaga, Saptaparna, Cainpaka and the 
Asoka trees were in flowers, and so on [Sund. xv). 

My object is to .'how that the art of Arbori-Horticulture 
attained great perfection in ancient India. We have no 
treatises extant (so far discovered) on this subject, but we have 
a small chapter, the Upavana-vinoda^^ as a branch of Vrksa- 
yurveda, in Sarngadhara’s encyclopaedic work, the ^dranga- 
dhara-paddhati, of the 13th century A.D. The author under¬ 
took to compile the treatise at the command of his king for the 
benefit of his subjects. 

The chapter, Upamn-vinoda, treats of Arbori-Horticulture 
and discusses the following topics ; 

1. Glory of trees. 

2. Good and evil omens relating to residence near the 
Trees. 

3. Selection of .soil (for planting trees). 

4. Glassification of plants, 

.5. Sowing of seeds (a.nd Methods of their Propagation). 

6. The process of planting. 

7. Watering of plants (after planting). 

8. The rules of the protection of plants, 

9. Construction of a garden house. 

33. Upavana-vinoda. The text has been edited, translated and published by 

Majumdar. 
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10. Examination of the soil where wells (for watering) are 
to be dug. 

11. Rules for the nourishment of plants. 

12. Kunapa water (recipe for a nutrient solution). 

13. Treatment of plants in diseases and health. 

14. Botanical marvels (experimental results), and 

15. Ascertainments of the prices of things based on certain 
signs developed in plants. 

A clear idea of the contents of the chapter and their histori¬ 
cal and scientific importance may be formed from the conspect¬ 
us given below. 

1. Glory of Trees 

The plants are glorified because of their utility. They are 
either sacred to some deity or are shade giving, or fruit bearing 
or bearing flowers which one needed for worship. The custom 
of planting shady fruit trees along the public throughfares, or 
constructing gardens and consecrating them for public use has 
been of immemorial antiquity. Like many a good thing in 
India it received a religious sanction. The general idea underly¬ 
ing the whole practice is one of public utility; even in the Edicts 
of Asoka (Rock Edict II, and Pillar Edict VII) this has been 
regarded as an act of Piety. And by the time of Manu de truc- 
tion of plants come to be regarded as State offence, and in his 
Code provision was made for its punishment (viii. 285, 330, 
331; ix. 143, 145). 

2. Good and evil omens relating to residence near trees 

Reference to the trees and plants which are to be avoided 

in devalaye tathodyane grhesupavanesu ca (in temple yards, gardens, 
homesteads, and parks, etc.) is plentiful in ancient literature. 
To promote the hygienic effects of different trees and shrubs it 
is enjoined that “thorny shrubs should be so planted as to edge 
the southern boundary of the ground of a house. The flowering 
garden should be laid out adjoining a dwelling house and 

34. For details see Introduction, pp. 1-33 of the Upavana-vinoda. 
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Vtlooming plants and sesame should be cultivated therein.” 
Sukracarya is more pratical on the subject. His general instruc¬ 
tions on the point are : one should lay out a fair garden to the 
left of the dwelling house (IV. iv. 104); he should plant those 
trees which bear good fruits very near the village (IV. iv. 103). 
Then he gives a long list of such phalinah (fruit bearing) trees 
in IV. iv, 95-102. His other general instructions are to plant 
thorny trees in forests (113-114) and expansive trees, shrubs 
and creepers “in village if domestiCj and in forests, if wild” 

(123-124). 

3, Selection of soil 

The texts show that classification of soil was based on two 
grounds—medicinal and economic. The medical authorities, 
like Garaka and Susruta, had in view the efficacy of vegetable 
drugs which depend on the nature of soil in which they grow. 
And politicians like Kautilya cared for the productivity of 
different types of soil, an attention to which is necessary on the 
part of a good government to prevent famine, etc. 

4. Classification of Plants 

A broad classification of plants into trees, shrubs, creepers 
and herbs became necessary to indicate the type of plants 
to be planted in different kinds of soil, and for different 
purposes. 

5. Sowing of seeds 

E'aborate prescriptions are given in the Arthasdstra and 
other ancient treatises for the pre-treatment of seeds before 
sowing, even vernalisation seems to be anticipated by the 
authors of Arthasdstra and Brhatsamhitd. 

In this connection various methods of propagation, such as, 
by seeds, by roots, by cutting, by grafting, by apical portions, 
by leaves and by saunarudhaja (?) are mentioned in the ancient 
texts. They were reared from different sources and by different 
methods in beds under great care by experts well versed in the 
operations. 
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6. The process of plantation 

The process of plantation received attention for the first 
time in the Arthasdstra { kkW. 115). The Superintendents 
of parks and gardens, according to Sukranlti, were to know 
“^‘the cause of growth and development of flowers and fruits, 
the methods of planting, and curing the trees by administering 
proper soil and water at the suitable time”, etc. (ii. 317-319). 

Vaiahamihira (author of Bxhatsamhitd) prescribes that in 
months of Magha and Phalguna {sisire) are to be planted the 
trees whose branches and leaves are not developed, in the 
months of Agrahayana and Pausa [hemante) the plants with just 
developed branches and in the months Sravana and Bhadra 
(var^dgame) plants with well developed branches [6]. Kasyapa, 
an older authority, is more clear on the above directions. He 
says : Plant in HHra those trees that are with undeveloped 
branches, and in hemanta those with developed branches 
according to prescribed rules ( vidhanatah ), and those that 
are provided with well developed branches during the 
rains. 

Varahamihira then gives elaborate directions for treatment 
of plants before transplanting them, and finally he directs that 
it is best to transplant trees at intervals of 20 cubits, next at 16, 
and 12 cubits’ interval is the minimum that can be prescribed 
[12]. And why this minimum ? Otherwise the roots will 
become mingled together, will interfere with each other’s 
function, and will become ill at work, and fruits will not be 
produced [13]. 

7. The rules for watering of plants (after planting) 

In the Brhatsarnhitd the following prescription is given : 
After the trees are planted one should water them in the morn¬ 
ing and evening in summer, at the end of the day in winter, 
and during the rainy season only when the earth is dried. But 
Sukracarya gives a variant prescription. He says : “The trees 
are to be watered in the morning and evening in summer, 
every alternate day in winter, in the filth part of the day (i. e. 
afternoon) in spring, and never in the rainy season.” 
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9. Construction of a garden house 

In the introductory portion of this article reference has 
already been made to this subject. 

10. Examination of the soil where wells are to be dug 

An elaborate chapter in the Brhatsamhita (chap, liii) has 
been devoted to this topic.®® On an analysis of the whole 
chapter we find elaborate directions are given as to ; 1. the 
selection of the soil for digging or boring a well (artesian or 
otherwise) in a waterless tract; 2. the ways and means of such 
digging or boring and construction of special apparatus for the 
purpose; 3. directions as to the erection of dam with flood gates 
for storing water, and finally, 4, recipes for clearing, disinfecting 
and purifying and even perfuming the water for human con¬ 
sumption. 

The art of ascertaining the presence of water through its 
vegetable accessories and digging artesian wells reached a great 
perfection in ancient India (see Jataka Story, Fausboel Vannupatha 
Jataka, vol. I, Gombridge ed., 1895). 

11 & 12. Rules for the nourishment of plants and Kupana water : 

The origin of manuring the soil, a necessity for the nourish¬ 
ment of plants, can be traced, as we have already seen, as early 
as to a verse in the Atharvaveda (ii, 8. 3). But a more elaborate 
instruction in manuring is given in the Brhatsamhita (chap. 
58), the Sukranlti (iv. 4. 107-112), and the Krsi-Parasara 
(sloka-s 107-109). From all these prescriptions Dr. Seal®® con¬ 
cludes : “These elaborate recipes are empirical contrivances 
for supplying the plant with the requisite nitrogen compounds, 
phosphates, etc., these being potentially contained in the 
mixtures and infusions prescribed.” 

35. Brhatsaivhitaj 2 vols.. The Vizianagram Sanskrit Series, vol. 10, Benares, 

1895-97. Trans. Verspreide Geschriften, vol. 2, pp. 27-37, by Prof. 

H. Kern, 1913. 

3b. Seal, Positive Sciences of the Ancient Hindus, London, 1915 

HS-52 
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8 & 13. Rules for the protection and treatment of plants 

Destruction of plants by pestiferous insects and fungi are 
referred to in ancient literature. A hymn in the Atharvaveda 
(vi. 50) refers to the destruction of corns by animal agen¬ 
cies. The Vinaya Pitaka mentions (Cm. x. 1. 6) blight and 
mildew as cereal diseases. But in the Arthasdsira (chap, xxiv), 
and Brhatsamhitd (chap, liv) we find distinct sections devoted to 
the treatment of plants in health and diseases (see Majumdar, 
Vanaspati). Varahamihira, the author of the Brhatsamhitd, gives 
the etiology and diagnosis of the diseased condition of a plant 
(etaiicinhaistaru sarogojneya). He then prescribes remedies even 
for the cure of barrenness. As one of the remedies, removal of 
affected parts with a knife has been suggested (sastrenddau hi 
sodhanam), and the application of mud kneaded with ghee and 
vidanga to the wound is recommended. 

14. Botanical Marvels 

Varahamihira gives us a few recipes by the application of 
which some botanical wonders may be produced (chap. liv). 

Like other branches of art or science in ancient India 
Arbori-Horticulture had developed under the patronage of 
kings and aristocracy. Marvels or extraordinary results achieved 
by the specialists and experts from time to time in different 
branches, as the ancient records clearly indicate, did not pass 
unnoticed or unrewarded. The Uddanapala-s or the experts 
under whose charge the royal gardens were placed had ample 
opportunities of making their experiments, and incentive to 
producing marvellous results was, of course, the expectation of 
recognition and reward. There is one Birth Story, the Dadhi- 
vahana Jdtaka, which records the interesting instance of a two¬ 
fold marvel : (1) of bringing in conditions by which a mango 
tree bearing wonderfully sweet fruits began to bear fruits with 
bitter taste, and (2) of restoring the former sweetness of the 
fruits. The same story further mentions “the early blossoming 
of trees out of season (akdlapupphdni pupphapento) and the early 
bearing of fruits out of season” (akdlaphaldni ganhapento) as two 
among the accomplishments of the expert. In the same connec- 
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tion we learn that the improvement of a species or a variety 
depends primarily on the selection of seeds, the soil and the 
condition under which plants grow. 

15. Ascertainment of the prices of things 

A chapter (ch. xxix) in the Brhatsarnhitd is devoted towards 
the subject. The things include the commodities, crops, 
general well-being and even signs of coming rains or impending 
droughts can be predicted through observations of the growth 
of leaves, flowers and fruits of trees, i.e, plants. 
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